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Integrated Circuits 



The RCA AC/ACT series of Advanced CMOS Logic 
(ACL) integrated circuits include a broad line of products 
that match bipolar FAST* products in speed, 
performance, and logic-type output drive, but at CMOS 
power levels. The product line consists of CD54/74AC- 
series types, which feature CMOS input-voltage-level 
compatibility, and CD54/74ACT-series types, which are 
input-voltage-level-compatible with LSTTL devices. 
Because of its low power consumption, ACL is more 
reliable than bipolar logic. This quality should make ACL 
the technology of choice in a number of applications, 
including computers, peripherals, and 
telecommunications, and in portable and military 
equipment. 

Featuring <3-ns propagation delays«for gate products, 
ACL is the fastest complete CMOS logic family yet 
available. (By contrast, the standard propagation delay 
for CMOS logic is 95 ns, and for high-speed CMOS logic, 
9 ns.) ACL can operate at more than 150 MHz. Output 
drive capability is 24 mA, compared with 6 mA for 
HC/HCT. This capability enables ACL to drive 
transmission lines, yet still generate the voltages 
necessary to operate the receiving logic devices safely. 

Other key family features of the RCA ACL line include: 

• ESD protection in excess of 2kV - MIL-STD-883, 
Method 3015 

• SCR-latch-up-resistant CMOS process and circuit 
design 

• Balanced propagation delays 

• AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

• Reduced switching transient ("ground bounce") effects 

With the broad line of CMOS CD4000-series types 
currently available, together with performance offered by 
the RCA HC/HCT series of high-speed CMOS ICs and 
the RCA AC/ACT series of advanced high-speed CMOS 
logic ICs, the designer need not sacrifice speed for power 
consumption. Add the other classical advantages of 
CMOS, including high noise immunity and wide power 
supply and temperature ranges, and the decision to use 
CMOS logic is the choice. This family provides for the 
design of more cost-effective systems to serve high- 
speed market applications. 
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equipment design. Such data are shown for types 
currently being designed for inclusion in our standard 
line of commercially available products. No obligations 
are assumed for notice of change or these devices. For 
current information on the status of product preview or 
advance information data programs, please contact your 
local GE Solid State sales office. 



The device data shown for some types are indicated as 
product preview or advance information data. Product 
preview data are intended for engineering evaluation of 
product under development. The type designations and 
data are subject to change or withdrawal, unless other- 
wise arranged. Advance information data are intended 
for guidance purposes in evaluating new product for 



Information furnished by GE is believed to be accurate 
and reliable. However, no responsibility is assumed by 
GE or its affiliates for its use; nor for any infringements 
of patents or other rights of third parties which may 
result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of GE, 
RCA or Intersil. 



Copyright 1987 by GE Corporation Trademark(s) • Registered 

(All rights reserved under Marca(s) Registrada(s) 

Pan-American Copyright Convention) Printed in USA/8-87 



■ 



Product Selectors 



■ 



■ 



■ 



3 



Product Selectors 

Index to Devices 



CMOS-Compatible Logic 



Plaslic Pkg.t 



CERDIPt 



TTL-Compatible Logic 



Plastic Pkg.f 



CERDIPj 



Page 



Description 



Pins 



CD74AC00E/M 
CD74AC02E/M 
CD74AC04E/M 
CD74AC05E/M 

CD74AC08E/M 

CD74AC10E/M 

CD74AC14E/M 

CD74AC20E/M 

CD74AC32E/M 

CD74AC74E/M 

CD74AC86E/M 

CD74AC109E/M 

CD74AC112E/M 

CD74AC138E/M 

CD74AC139E/M 

CD74AC151E/M 
CD74AC153E/M 
CD74AC157E/M 
CD74AC158E/M 
CD74AC161E/M 

CD74AC163E/M 

CD74AC164E/M 

CD74AC174E/M 
CD74AC175E/M 
CD74AC191E/M 

CD74AC193E/M 

CD74AC238E/M 
CD74AC240E/M 

CD74AC241 E/M 
CD74AC244E/M 
CD74AC245E/M 
CD74AC251 E/M 
CD74AC253E/M 
CD74AC257E/M 
CD74AC258E/M 
CD74AC273E/M 
CD74AC280E/M 

CD74AC283E/M 
CD74AC299E/M 

CD74AC323E/M 

CD74AC373E/M 
CD74AC374E/M 
CD74AC533E/M 

CD74AC534E/M 
CD74AC540E/M 

CD74AC541 E/M 
CD74AC563E/M 

CD74AC564E/M 

CD74AC573E/M 
CD74AC574E/M 
CD74AC623E/M 



CD54AC0OF 
CD54AC02F 
CD54AC04F 
CD54AC05F 

CD54AC08F 

CD54AC10F 

CD54AC14F 

CD54AC20F 

CD54AC32F 

CD54AC74F 

CD54AC86F 

CD54AC109F 

CD54AC112F 

CD54AC138F 

CD54AC139F 

CD54AC151F 
CD54AC153F 
CD54AC157F 
CD54AC158F 
CD54AC161F 

CD54AC163F 

CD54AC164F 

CD54AC174F 
CD54AC175F 
CD54AC191F 

CD54AC193F 

CD54AC238F 
CD54AC240F 

CD54AC241F 
CD54AC244F 
CD54AC245F 
CD54AC251F 
CD54AC253F 
CD54AC257F 
CD54AC258F 
CD54AC273F 
CD54AC280F 

CD54AC283F 
CD54AC299F 

CD54AC323F 

CD54AC373F 
CD54AC374F 
CD54AC533F 

CD54AC534F 
CD54AC540F 

CD54AC541 F 
CD54AC563F 

CD54AC564F 

CD54AC573F 
CD54AC574F 
CD54AC623F 



CD74ACT00E/M 
CD74ACT02E/M 
CD74ACT04E/M 
CD74ACT05E/M 

CD74ACT08E/M 

CD74ACT10E/M 

CD74ACT14E/M 

CD74ACT20E/M 

CD74ACT32E/M 

CD74ACT74E/M 

CD74ACT86E/M 

CD74ACT109E/M 

CD74ACT1 1 2E/M 

CD74ACT138E/M 

CD74ACT139E/M 

CD74ACT1 51 E/M 
CD74ACT1 53E/M 
CD74ACT1 57E/M 
CD74ACT1 58E/M 
CD74ACT1 61 E/M 

CD74ACT1 63 E/M 

CD74ACT1 64E/M 

CD74ACT1 74E/M 
CD74ACT1 75E/M 
CD74ACT191 E/M 

CD74ACT193E/M 

CD74ACT238E/M 
CD74ACT240E/M 

CD74ACT241 E/M 
CD74ACT244E/M 
CD74ACT245E/M 
CD74ACT251 E/M 
CD74ACT253E/M 
CD74ACT257E/M 
CD74ACT258E/M 
CD74ACT273E/M 
CD74ACT280E/M 

CD74ACT283E/M 
CD74ACT299E/M 

CD74ACT323E/M 

CD74ACT373E/M 
CD74ACT374E/M 
CD74ACT533E/M 

CD74ACT534E/M 
CD74ACT540E/M 

CD74ACT541 E/M 
CD74ACT563E/M 

CD74ACT564E/M 

CD74ACT573E/M 
CD74ACT574E/M 
CD74ACT623E/M 



CD54ACT00F 
CD54ACT02F 
CD54ACT04F 
CD54ACT05F 

CD54ACT08F 

CD54ACT10F 

CD54ACT14F 

CD54ACT20F 

CD54ACT32F 

CD54ACT74F 

CD54ACT86F 

CD54ACT109F 

CD54ACT112F 

CD54ACT138F 

CD54ACT139F 

CD54ACT151F 
CD54ACT153F 
CD54ACT157F 
CD54ACT158F 
CD54ACT161F 

CD54ACT163F 

CD54ACT1 64F 

CD54ACT174F 
CD54ACT175F 
CD54ACT191F 

CD54ACT193F 

CD54ACT238F 
CD54ACT240F 

CD54ACT241 F 
CD54ACT244F 
CD54ACT245F 
CD54ACT251 F 
CD54ACT253F 
CD54ACT257F 
CD54ACT258F 
CD54ACT273F 
CD54ACT280F 

CD54ACT283F 
CD54ACT299F 

CD54ACT323F 

CD54ACT373F 
CD54ACT374F 
CD54ACT533F 

CD54ACT534F 
CD54ACT540F 

CD54ACT541F 
CD54ACT563F 

CD54ACT564F 

CD54ACT573F 
CD54ACT574F 
CD54ACT623F 



48 
52 
56 
56 

60 
64 
69 
70 
75 
79 
85 
89 
89 
96 

102 

107 
113 
119 
119 
125 

125 

134 

140 
146 
152 

161 

96 
170 

170 
170 
176 
182 
188 
194 
194 
200 
206 

210 
214 

214 

222 
229 
222 

229 
236 

236 
242 

249 

242 
249 
256 



Quad 2-lnput NAND Gate 

Quad 2-lnput NOR Gate 

Hex Inverter/Buffer 

Hex Inverter/Buffer with Open-Drain 

Outputs 

Quad 2-lnput AND Gate 

Triple 3-lnput NAND Gate 

Hex Inverting Schmitt Trigger 

Dual 4-lnput NAND Gate 

Quad 2-lnput OR Gate 

Dual D Flip-Flop w/Set and Reset 

Quad 2-lnput Exclusive-OR Gate 

Dual J-K Flip-Flop w/Set and Reset 

Dual J-K Flip-Flop w/Set and Reset 

3-to-8-Line Decoder/Demultiplexer, 

Inverting 

Dual 2-to-4 Line Decoder/ 

Demultiplexer 

8-lnput Multiplexer 

Dual 4-lnput Multiplexer 

Quad 2-lnput Multiplexer 

Quad 2-lnput Multiplexer, Inverting 

Synchronous 4-Bit Binary Counter, 

Asynchronous Reset 

Synchronous 4-Bit Binary Counter, 

Synchronous Reset 

8-Bit Serial-ln Parallel-Out Shift 

Register 

Hex D-Type Flip-Flop w/Reset 
Quad D-Type Flip-Flop w/Reset 
Synchronous 4-Bit Binary Up/Down 
Counter 

Synchronous 4-Bit Binary Up/Down 
Counter 

3- to-8-Line Decoder/ Demultiplexer 
Octal Buffer Line Driver, 3-State, 
Inverting 

Octal Buffer/Line Driver, 3-State 
Octal-Buffer/Line Driver, 3-State 
Octal-Bus Transceiver, 3-State 
8-lnput Multiplexer, 3-State 
Dual 4-lnput Multiplexer, 3-State 
Quad 2-lnput Multiplexer, 3-State 
Quad 2-lnput Multiplexer, 3-State 
Octal D-Type Flip-Flop w/Reset 
8-Bit Odd/Even Parity 
Generator/Checker 

4- Bit Full Adder w/Fast Carry 
8-Bit Universal Shift Register, 
3-State 

8-Bit Universal Shift Register, 
3-State, (With Synchronous Reset) 
Octal Transparent Latch, 3-State 
Octal D Flip-Flop, 3-State 
Octal Transparent Latch, 3-State, 
Inverting 

Octal D Flip-Flop, 3-State, Inverting 
Octal Buffer/Line Driver, 3-State, 
Inverting 

Octal Buffer/Line Driver, 3-State 
Octal Inverting Transparent Latch, 
3-State 

Octal D-Type Flip-Flop, 3-State, 
Inverting 

Octal Transparent Latch, 3-State 
Octal D-Type Flip-Flop, 3-State 
Octal-Bus Transceiver, 3-State, 
Non-Inverting 



14 
14 
14 

14 
14 
14 
14 
14 
14 
14 
14 
16 
16 

16 

16 
16 
16 
16 
16 

16 

16 

14 
16 
16 

16 

16 
16 

20 
20 
20 
20 
16 
16 
16 
16 
20 

14 
16 

20 

20 
20 
20 

20 
20 

20 
20 

20 

20 
20 
20 

20 
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Index to Devices (Cont'd) 



CMOS-Compatible Logic 



Plaslicf 



CERDIPf 



TTL-Compatible Logic 



Plaslict 



CERDIPf 



Page 



Description 



Pins 



CD74AC646EN/M CD54AC646F 



CD74AC647EN/M 
CD74AC648EN/M 
CD74AC649EN/M 
CD74AC651 EN/M 
CD74AC652EN/M 
C D74 AC653 EN/M 

CD74AC654EN/M 

CD74AC7060E/M 

CD74AC7201 E/M 
CD74AC7202E/M 
CD74AC7623E/M 



CD54AC647F 
CD54AC648F 
CD54AC649F 
CD54AC651 F 
CD54AC652F 
CD54AC653F 

CD54AC654F 

CD54AC7060F 

CD54AC7201 F 
CD54AC7202F 
CD54AC7623F 



CD74ACT646EN/M CD54ACT646F 
CD74ACT647EN/M 
CD74ACT648EN/M 
CD74ACT649EN/M 
CD74ACT651EN/M 
CD74ACT652EN/M 
CD74ACT653EN/M 



CD54ACT648F 
CD54ACT649F 
CD54ACT651F 
CD54ACT652F 



CD74ACT654EN/M 



CD74ACT7060E/M 

CD74ACT7201 E/M 
CD74ACT7202E/M 
CD74ACT7623E/M 



CD54ACT653F 



CD54ACT654F 



CD54ACT7060F 

CD54ACT7201F 
CD54ACT7202F 
CD54ACT7623F 



262 
269 
262 
269 
276 
276 
283 

283 

291 

293 
293 
294 



Octal Bus Transceiver/Register, 
3-State 

Octal-Bus Transceiver/Register 
with Open Drain, Non-Inverting 
Octal Bus Transceiver/Register, 
3-State, Inverting 
Octal-Bus Transceiver/Register 
with Open Drain, Inverting 
Octal-Bus Transceiver/Register, 
3-State, Inverting 
Octal-Bus Transceiver/Register, 
3-State, Non-Inverting 
Octal-Bus Transceiver/Register; 
Open-Drain (A Side); 3-State 
(B Side); Inverting 
Octal-Bus Transceiver/Register; 
Open-Drain (A Side); 3-State 
(B Side); Non-Inverting 
14-Stage Binary Counter with 
Oscillator 

512 x 9-Bit Parallel FIFO 
1024 x 9-Bit Parallel FIFO 
Octal-Bus Transceiver, 3-State 
(B Side), Open-Drain (A Side), 
Non-Inverting 



24 
24 
24 
24 
24 
24 

24 

24 

20 
28 
28 

20 



tPackage Suffix 

E - Dual-ln-Line Plastic 
EN - Dual-ln-Line Narrow-Body Plastic 
F - Dual-ln-Line Frit-Seal Ceramic 
M - Small Outline 
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Type 



Function/Description Classification Page 



CD "54/74 


NAND/NOR Gates 






AC/ACTOO 


✓~\ , . — -J I^kM 1 + MAM FA n+f-t 

Uuaa <i-mput NANU Uate 


OO I 


40 


AC/ACT02 


Quad 2-lnput NOR Gate 


SSI 


52 


AC/ACT1 


Triple 3-lnput NAND Gate 


SSI 


64 


AC/ACT20 


Dual 4-lnput NAND Gate 


SSI 


70 




AND/OR/EXCLUSIVE-OR Gates 






/AO/ r\K^i \ \JO 


P11 iari 9-lnmit ANn P^atp 


SSI 


60 


AP/APT'}? 
rv*s/ /AVy I Jt 


Quart 2-lnnnt OR ttatp 


SSI 


75 




Piiiart Inrint FYPI 1 IC5IV/P-OR fiato 
UUdU iC-liipUl CAOLUOI V d - On OlaLc 


001 


00 




Inverters/Buffers/Bus Drivers 






AC/ACT04 


Hex Inverter/Buffer 


SSI 


56 


AC/ACT05 


Hex Inverter/Buffer with Open-Drain Outputs 


SSI 


56 


AC/ACT240 


Octal Buffer/Line Driver; 3-State; Inverting 


MSI 


170 


AP/APT941 
nu/ /A\_/ 1 (it 1 


Or^tal Rnffpr/I inp r>riv/pr" A-Statp 

WLiLdl DUI Icl / Lll Ic Ul Ivcl , O OLaLC 


MSI 


170 


AP/APT944 
/Aw/ r\w i ttt 


Ortal Ruffpr/I inp Drivpr i-Statp 

^w* L» Id 1 O LJ 1 1 Cm / 1 1 1 1 C l_/ 1 1 VCI | O O LCI LC 


MSI 


170 


AP/APT^f) 


Ootal Riiffpr/I inP njrivpi" ^-Statp' Inv/prtinn 

Ldl UUIICI/L tllC L/l 1 VCI , vJ OLalC, II 1 VCI Lll ly 


MSI 


236 


AP/APT*i41 
nO/ /AV^ | I 


Prntnl Ruffpr/l inP Hrivpr i-Statp 

Vljlal DUIICI/LIIIC Ul IVCI , O OICILC? 


MSI 
ivio 1 


236 












Flip-Flops 






AC/ACT74 


Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger 


% 


79 


AC/ ACT 1 09 


Dual JK Flip-Flop with Set and Reset; Positive-Edge Trigger 


FF 


89 


AC/ACT1 1 2 


Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger 




89 


AC/ACT174 


Hex D-Type Flip-Flop with Reset; Positive-Edge Trigger 


MSI 


140 


AC/ACT1 75 


Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger 


MSI 


146 


AC/ACT273 


Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger 


MSI 


200 


AC/ACT374 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 


MSI 


229 


AC/ACT534 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 


MSI 


229 


AC/ACT564 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting 


MSI 


249 


AC/ACT574 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 


MSI 


249 




Shift/FIFO Buffer, Multiport Registers 






AC/ACT1 64 


8-Bit Serial-ln/Parallel-Out Shift Register 


MSI 


134 


mo/ mo i *iyy 


8-Bit Universal Shift/Storage Register; 3-State; Asynchronous Reset 


MCI 




AC/ACT323 


8-Bit Universal Shift/Storage Register; 3-State; Synchronous Reset 


MSI 


214 


AC/ACT7201 


512 x 9-Bit Parallel FIFO 


MSI 


293 


AO/ AO 1 / £\J£. 


-1111/1 u- O Di+ Dnrnllnl ClCn 

iu^4 x y-oit Parallel rir-u 


MSI 


293 




Arithmetic Circuits 






AP/APT280 


Q-Rit PirlH/Fv/pn Psiritv/ fipnoratrir/rhprlf fir 
UUU/ CIVCI 1 rdlliy Ocllcl dLUI / ^1 icurvui 


IVIOI 




AP/APTPft ^ 

/AO/ /AO 1 tOO 


4-Rit Full AHHor vA/ith Fact Parru 
*t Dll rUII MUUfcJI WHM raol Oaliy 


yci 
Mol 


£ I u 




Counters 






AO/ AO 1 l Dl 


Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reset 


MSI 


125 


AC/ACT 1 63 


Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset 


MSI 


125 


AC/ACT191 


Presettable Synchronous 4-Bit Binary Up/Down Counter 


MSI 


152 


AC/ ACT 1 93 


Presettable Synchronous 4-Bit Binary Up/Down Counter with Reset 


MSI 


161 


AC/ACT7060 


14-Stage Binary Ripple Counter with Oscillator 


MSI 


291 




Digital Multiplexers/Demultiplexers 






AC/ACT138 


3-to-8-Line Decoder/Demultiplexer; Inverting 


MSI 


96 


AC/ACT1 39 


Dual 2-to-4-Line Decoder/Demultiplexer 


MSI 


102 


A t A /~*~T"" MCA 

AC/ACT151 


8-lnput Multiplexer 


MSI 


107 


A / A /~»T HCD 

AC/A0T153 


Dual 4-lnput Multiplexer 


MSI 


113 


AP./APT1 57 


UUdU £ III^JUl 1VIUI lipiCACf 


MQI 
[Viol 


I i y 


AC/ACT1 58 


Quad 2-lnput Multiplexer; Inverting 


MSI 


119 


AC/ACT238 


3-to-8-Line Decoder/Demultiplexer 


MSI 


96 


AC/ACT251 


8-lnput Multiplexer; 3-State 


MSI 


182 


AC/ACT253 


Dual 4-lnput Multiplexer; 3-State 


MSI 


188 


AC/ACT257 


Quad 2-lnput Multiplexer; 3-State; Non-Inverting Outputs 


MSI 


194 


AC/ACT258 


Quad 2-lnput Multiplexer; 3-State; Inverting Outputs 


MSI 


194 
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Product Selection Guide (Cont'd) 



Type 

CD54/74 

AC/ACT138 
AC/ACT1 39 
AC/ACT238 



AC/ACT245 
AC/ACT623 
AC/ACT646 
AC/ACT647 
AC/ACT648 
AC/ACT649 
AC/ACT651 
AC/ACT652 
AC/ACT653 

AC/ACT654 

AC/ACT7623 



AC/ACT14 



AC/ACT373 
AC/ACT533 
AC/ACT563 
AC/ACT573 



Function/Description 
Decoders/Encoders 

3-to-8-Line Decoder/Demultiplexer; Inverting 
Dual 2-to-4-Line Decoder/Demultiplexer 
3-to-8-Line Decoder/Demultiplexer 

Bus Transceivers 

Octal-Bus Transceiver; 3-State 

Octal-Bus Transceiver; 3-State 

Octal-Bus Transceiver/Register; 3-State 

Octal-Bus Transceiver/Register with Open Drain 

Octal-Bus Transceiver/Register; 3-State; Inverting 

Octal-Bus Transceiver/Register with Open Drain; Inverting 

Octal-Bus Transceiver/Register; 3-State; Inverting 

Octal-Bus Transceiver/Register; 3-State 

Octal-Bus Transceiver/Register; Open-Drain (A Side); 

3-State (B Side); Inverting 

Octal-Bus Transceiver/Register; Open-Drain (A Side) 
3-State (B-Side) 

Octal-Bus Transceiver; 3-State (B Side); Open-Drain (A Side) 



Classificati. 



ion 



Schmitt Trigger 



Hex Inverting Schmitt Trigger 

Latches 

Octal Transparent Latch; 3-State 
Octal Transparent Latch; 3-State; Inverting 
Octal Transparent Latch; 3-State; Inverting 
Octal Transparent Latch; 3-State 



MSI 
MSI 
MSI 



MSI 
MSI 
MSI 
MSI 
MSI 
MSI 
MSI 
MSI 

MSI 

MSI 
MSI 



MSI 
MSI 
MSI 
MSI 



96 
102 



176 
256 
262 
269 
262 
269 
276 
276 

283 

283 
294 



222 
222 
242 
242 



Product Selectors 

Product Classification Chart 



GATES 


MULTIVIBRATORS 




Single-level 




Multi-level 


Flip-Flops/Latches 


NOR/NAND 


OR/AND/ 
Exclusive-OR 


Buffers 
Line-Drivers 


Bus 
Drivers 


Decoders/ 
Encoders 


Schmitt 
Trigger 


Flip-Flops 


Latches 


CD54/74AC/ACT 


CD54/7 4/ AC/ACT 


CD54/74AC/ACT 


AC/ACT02 


AC/ACTOO 


AC/ACT08 


AC/ACT240 


AC/ACT240 


AC/ACT138 


AC/ACT14 


AC/ACT74 


AC/ACT373 




AC/ ACTIO 


AC/ACT32 


AC/ACT241 


AC/ACT241 


AC/ACT139 




AC/ACT 109 


AC/ACT533 




AC/ACT20 


AC/ACT86 


AC/ACT244 
AC/ACT540 
AC/ACT541 


AC/ACT244 
AC/ACT540 
AC/ACT541 


AC/ACT238 




AC/ACT1 1 2 
AC/ACT174 
AC/ACT175 
AC/ACT273 
AC/ACT374 
AC/ACT534 
AC/ACT564 
AC/ACT574 


AC/ACT563 
AC/ACT573 










Inverters 


















AC/ACT04 
AC/ACT05* 











REGISTERS 



Shift 



FIFO 
Buffer 



COUNTERS 



Synchronous 



MULTIPLEXERS/ 
DEMULTIPLEXERS 



INTERFACE 
CIRCUITS 



ARITHMETIC CIRCUITS 



Adders/ 
Comparators 



Parlly 
Generator/ 
Checker 



CD54/74AC/ACT 



CD54/74AC/ACT 



CD54/74AC/ACT 



CD54/74AC/ACT 



CD54/74AC/ACT 



AC/ACT164 
AC/ACT299 
AC/ACT323 



AC/ACT7201 
AC/ACT7202 



AC/ACT161 
AC/ACT1 63 
AC/ACT191 
AC/ACT193 
AC/ACT7060 



AC/ACT1 38 
AC/ACT139 
AC/ACT151 
AC/ACT153 
AC/ACT157 
AC/ACT158 
AC/ACT238 
AC/ACT251 
AC/ACT253 
AC/ACT257 
AC/ACT258 



Bus 
Transceivers 



AC/ACT283 



AC/ACT245 
AC/ACT623 
AC/ACT646 
AC/ACT647* 
AC/ACT648 
AC/ACT649* 
AC/ACT651 
AC/ACT652 
AC/ACT653* 
AC/ACT654* 
AC/ACT7623* 



AC/ACT280 



• Open Drain (one side) 



Product Selectors 




Industry Type 


RCA Replacement Type 


Industry Type 


RCA Replacement Type 


Industry Type 


RCA Replacement Type 


54AC00D 


CD54AC00F 


74AC00P 


CD74AC00E 


74AC00S 


CD74AC00M 


54AC02D 


CD54AC02F 


74AC02P 


CD74AC02E 


74AC02S 


CD74AC02M 


54AC04D 


CD54AC04F 


74AC04P 


CD74AC04E 


74AC04S 


CD74AC04M 


54AC05D 


CD54AC05F 


74AC05P 


CD74AC05E 


74AC05S 


CD74AC05M 


54AC08D 


CD54AC08F 


i a tonoa 
/ 4AOU8P 


UUf4AGU0fc 


/ 4AUUOO 




54AC10D 


CD54AC10F 


74AC10P 


CD74AC10E 


74AC10S 


CD74AC10M 


54AC14D 


CD54AC14F 


74AC14P 


CD74AC14E 


74AC14S 


CD74AC14M 


54AC20D 


CD54AC20F 


74AC20P 


CD74AC20E 


74AC20S 


CD74AC20M 


54AC32D 


CD54AC32F 


74AC32P 


CD74AC32E 


74AC32S 


CD74AC32M 


54AC74D 


Oub4AO/4r 


74AC74P 


L»Uf 4AO/4E 






54AC86D 


CD54AC86F 


74AC86P 


CD74AC86E 


74AC86S 


CD74AC86M 


54AC109D 


CD54AC109F 


74AC109P 


CD74AC109E 


74AC109S 


CD74AC109M 


54AC112D 


CD54AC112F 


74AC112P 


CD74AC112E 


74AC112S 


CD74AC112M 


54AC138D 


CD54AC138F 


74AC138P 


CD74AC138E 


74AC138S 


CD74AC138M 


54AC139D 


CD54AC139F 


/4AG139P 


f^T-ttA A/" 1 1 IDC 

OU/4AU I39t 


/4AO IJao 


/T(7AAf^OniLil 

OU/4AU139M 


54AC151D 


CD54AC151F 


74AC151P 


CD74AC151E 


74AC151S 


CD74AC151M 


54AC153D 


CD54AC153F 


74AC153P 


CD74AC153E 


74AC163S 


CD74AC153M 


54AC157D 


CD54AC157F 


74AC157P 


CD74AC157E 


74AC157S 


CD74AC157M 


54AC158D 


CD54AC158F 


74AC158P 


CD74AC158E 


74AC158S 


CD74AC158M 


54AC161 D 


CD54AC161 F 


74AC161P 


CD74AC161 E 


74AC161S 


CD74AC161M 


54AC163D 


CD54AC163F 


74AC163P 


CD74AC163E 


74AC163S 


CD74AC163M 


54AC164D 


CD54AC164F 


74AC164P 


CD74AC164E 


74AC164S 


CD74AC164M 


54AC174D 


CD54AC174F 


74AC174P 


CD74AC174E 


74AC174S 


CD74AC174M 


54AC175D 


CD54AC175F 


74AC175P 


CD74AC175E 


74AC175S 


CD74AC175M 


54AC191D 


CD54AC191F 


74AC191P 


CD74AC191E 


74AC191S 


CD74AC191 M 


54AC193D 


CD54AC193F 


74AC193P 


CD74AC193E 


74AC193S 


CD74AC193M 


54AC238D 


CD54AC238F 


74AC238P 


CD74AC238E 


74AC238S 


CD74AC238M 


54AC240D 


CD54AC240F 


74AC240P 


CD74AC240E 


74AC240S 


CD74AC240M 


54AC241D 


CD54AC241F 


74AC241P 


CD74AC241E 


74AC241S 


CD74AC241M 


54AC244D 


CD54AC244F 


74AC244P 


CD74AC244E 


74AC244S 


CD74AC244M 


54AC245D 


CD54AC245F 


74AC245P 


CD74AC245E 


74AC245S 


CD74AC245M 


54AC251D 


CD54AC251F 


74AC251P 


CD74AC251E 


74AC251S 


CD74AC251M 


54AC253D 


CD54AC253F 


74AC253P 


CD74AC253E 


74AC253S 


CD74AC263M 


54AC257D 


CD54AC257F 


74AC257P 


CD74AC257E 


74AC257S 


CD74AC257M 


54AC258D 


CD54AC258F 


74AC258P 


CD74AC258E 


74AC258S 


CD74AC258M 


54AC273D 


CD54AC273F 


74AC273P 


CD74AC273E 


74AC273S 


CD74AC273M 


54AC280D 


CD54AC280F 


74AC280P 


CD74AC280E 


74AC280S 


CD74AC280M 


54AC283D 


CD54AC283F 


74AC283P 


CD74AC283E 


74AC283S 


C074AC283M 


54AC299D 


CD54AC299F 


74AC299P 


CD74AC299E 


74AC299S 


CD74AC299M 


54AC323D 


CD54AC323F 


74AC323P 


CD74AC323E 


74AC323S 


OU74AOo^3M 


54AC373D 


CD54AC373F 


74AC373P 


CD74AC373E 


74AC373S 


CD74AC373M 


54AC374D 


CD54AC374F 


74AC374P 


CD74AC374E 


74AC374S 


CD74AC374M 


54AC533D 


0D54AC533F 


74AC533P 


CD74AC533E 


74AC533S 


CD74AC533M 


54AC534D 


CD54AC534F 


74AC534P 


CD74AC534E 


74AC534S 


CD74AC534M 


54AC540D 


CD54AC540F 


74AC540P 


CD74AC540E 


74AC540S 


CD74AC540M 


54AC541D 


CD54AC541F 


74AC541P 


CD74AC541E 


74AC541S 


CD74AC541M 


54AC563D 


CD54AC563F 


74AC563P 


CD74AC563E 


74AC563S 


CD74AC563M 


54AC554D 


CD54AC564F 


74AC564P 


CD74AC564E 


74AC564S 


CD74AC564M 


54AC573D 


CD54AC573F 


74AC573P 


CD74AC573E 


74AC573S 


CD74AC573M 


54AC574D 


CD54AC574F 


74AC574P 


CD74AC574E 


74AC574S 


CD74AC574M 


54AC623D 


CD54AC623F 


74AC623P 


CD74AC623E 


74AC623S 


CD74AC623M 


54AC646D 


CD54AC646F 


74AC646P 


CD74AC646EN 


74AC646S 


CD74AC646M 


54AC647D 


CD54AC647F 


74AC647P 


CD74AC647EN 


74AC647S 


CD74AC647M 


54AC648D 


CD54AC648F 


74A0648P 


CD74AC648EN 


74AC648S 


CD74AC648M 


54AC649D 


CD54AC649F 


74AC649P 


CD74AC649EN 


74AC649S 


CD74AC649M 


54AC651D 


CD54AC651F 


74AC651P 


CD74AC651EN 


74AC651S 


CD74AC651M 


54AC652D 


CD54AC652F 


74AC662P 


CD74AC652EN 


74AC652S 


CD74AC652M 


54AC653D 


CD54AC653F 


74AC653P 


CD74AC653EN 


74AC563S 


CD74AC653M 


54AC654D 


CD54AC654F 


74AC654P 


CD74AC654EN 


74AC654S 


CD74AC6S4M 


54AC7060D 


CD54AC7060F 


74AC7060P 


CD74AC7060E 


74AC7060S 


CD74AC7060M 


54AC7201 D 


CD54AC7201 F 


74AC7201P 


CD74AC7201E 


74AC7201S 


CD74AC7201M 


54AC7202D 


CD54AC7202F 


74AC7202P 


CD74AC7202E 


74AC7202S 


CD74AC7202M 


54AC7623D 


CD54AC7623F 


74AC7623P 


CD74AC7623E 


74AC7623S 


CD74AC7623M 



Product Selectors 




Industry Type 


RCA Replacement Type 


InduetryType 


RCA Replacement Type 


Industry Type 


RCA Replacement Type 


54ACT00D 
54ACT02O 
54ACTO4D 
64ACT05D 
54ACT08D 


CD54ACT00F 
CD54ACT02F 
CD54ACT04F 
CD54ACT05F 
CD54ACT08F 


74ACT00P 
74ACT02P 
74ACT04P 
74ACT05P 
74ACT08P 


CD74ACT0OE 
CD74ACT02E 
CD74ACT04E 
CD74ACT05E 
CD74ACT08E 


74ACT00S 
74ACT02S 
74ACT04S 
74ACT05S 
74ACT08S 


CD74ACT00M 
CD74ACT02M 
CD74ACT04M 
CD74ACT05M 
CD74ACT08M 


54ACT10D 
54ACT14D 
54ACT20D 
54ACT32D 
54ACT74D 


CD54ACT10F 
CD54ACT14F 
CD54ACT20F 
CD54ACT32F 
CDS4ACT74F 


74ACT10P 
74ACT14P 
74ACT20P 
74ACT32P 
74ACT74P 


CD74ACT10E 
CD74ACT14E 
CD74ACT20E 
CD74ACT32E 
CD74ACT74E 


74ACT10S 
74ACT14S 
74ACT20S 
74ACT32S 
74ACT74S 


CD74ACT10M 
CD74ACT14M 
CD74ACT20M 
CD74ACT32M 
.CD74ACT74M 


54ACT86D 

54ACT109D 

54ACT112D 

54ACT138D 

54ACT139D 


CD54ACT86F 

CD54ACT109F 

CD54ACT112F 

CD54ACT138F 

CD54ACT139F 


74ACT86P 

74ACT109P 

74ACT112P 

74ACT138P 

74ACT139P 


CD74ACT86E 

CD74ACT109E 

OD74ACT112E 

CD74ACT138E 

CD74ACT139E 


74ACT86S 

74ACT109S 

74ACT112S 

74ACT138S 

74ACT139S 


CD74ACT86M 

CD74ACT109M 

CD74ACT112M 

CD74ACT138M 

CD74ACT139M 


54ACT151D 
54ACT153D 
54ACT157D 
54ACT158D 
54ACT161D 


CD64ACT151F 
CD54ACT153F 
CD54ACT157F 
CD54ACT158F 
CD54ACT161F 


74ACT151P 
74ACT153P 
74ACT157P 
74ACT158P 
74ACT161P 


CD74ACT151E 
CD74ACT153E 
CD74ACT157E 
CD74ACT158E 
CD74ACT161E 


74ACT151S 
74ACT153S 
74ACT157S 
74ACT158S 
74ACT161S 


CD74ACT151M 
CD74ACT153M 
CD74ACT157M 
CD74ACT158M 
CD74ACT161M 


64ACT163D 
64ACT164D 
54ACT174D 
54ACT175D 
54ACT191D 


CD54ACT163F 
CD54ACT164F 
CD54ACT174F 
CD54ACT175F 
CD54ACT191F 


74ACT163P 
74ACT164P 
74ACT174P 
74ACT175P 
74ACT191P 


CD74ACT163E 
CD74ACT164E 
CD74ACT1 74E 
CD74ACT1 75E 
CD74ACT191E 


74ACT163S 
74ACT164S 
74ACT174S 
74ACT175S 
74ACT191S 


CD74ACT163M 
CD74ACT164M 
CD74ACT174M 
CD74ACT175M 
CD74ACT191M 


54ACT193D 
54ACT238D 
54ACT240D 
54ACT241Q 
54ACT244D 


CD54ACT193F 
CD54ACT238F 
CDS4ACT240F 
CD54ACT241F 
CD54ACT244F 


74ACT193P 
74ACT238P 
74ACT240P 
74ACT241P 
74ACT244P 


CD74ACT193E 
CD74ACT238E 
CD74ACT240E 
CD74ACT241 E 
CD74ACT244E 


74ACT193S 
74ACT238S 
74ACT240S 
74ACT241S 
74ACT244S 


CD74ACT193M 
CD74ACT238M 
CD74ACT240M 
CD74ACT241 M 
CD74ACT244M 


54ACT245D 
54ACT251D 
54ACT253D 
54ACT257D 
54ACT258D 


CD54ACT245F 
CD54ACT251 F 
CD54ACT253F 
CD54ACT257F 
CD54ACT258F 


74ACT245P 
74ACT251P 
74ACT253P 
74ACT257P 
74ACT258P 


CD74ACT245E 
CD74ACT251 E 
CD74ACT253E 
CD74ACT257E 
CD74ACT258E 


74ACT245S 
74ACT251S 
74ACT253S 
74ACT257S 
74ACT258S 


CD74ACT245M 
CD74ACT251 M 
CD74ACT253M 
CD74ACT257M 
CD74ACT258M 


54ACT273D 
54ACT280D 
54ACT283D 
54ACT299D 
54ACT323D 


CD54ACT273F 
CD54ACT280F 
CD54ACT283F 
CD54ACT299F 
CD54ACT323F 


74ACT273P 
74ACT280P 
74ACT283P 
74ACT299P 
74ACT323P 


CD74ACT273E 
CD74ACT280E 
CD74ACT283E 
CD74ACT299E 
CD74ACT323E 


74ACT273S 
74ACT280S 
74ACT283S 
74ACT299S 
74ACT323S 


CD74ACT273M 
CD74ACT280M 
CD74ACT283M 
CD74ACT299M 
CD74ACT323M 


54ACT373D 
54ACT374D 
54ACT533D 
54ACT534D 
54ACT540D 


CD54A0T373F 
CD54ACT374F 
CD54ACT533F 
CD54ACT534F 
CD54ACT540F 


74ACT373P 
74ACT374P 
74ACT533P 
74ACT534P 
74ACT540P 


CD74ACT373E 
CD74ACT374E 
CD74ACT533E 
CD74ACT534E 
CD74ACT540E 


74ACT373S 
74ACT374S 
74ACT533S 
74ACT534S 
74ACT540S 


CD74ACT373M 
CD74ACT374M 
CD74ACT533M 
CD74ACT534M 
CD74ACT540M 


64ACT541 D 
54ACT563D 
54ACT564D 
54ACT573D 
54ACT574D 


CD54ACT541F 
CD54ACT563F 
CDS4ACT564F 
CD54ACT573F 
CD54ACT574F 


74ACT541P 
74AOT563P 
74ACT564P 
74ACT573P 
74ACT574P 


CD74ACT541 E 
CD74ACT563E 
CD74ACT564E 
CD74ACT573E 
CD74ACT574E 


74ACT541S 
74ACT563S 
74ACT564S 
74ACT573S 
74ACT574S 


CD74ACT541M 
CD74ACT563M 
CD74ACT564M 
CD74ACT573M 
CD74ACT574M 


54ACT623D 
54ACT646D 
54ACT647D 
54ACT648D 
54ACT649D 


CD54ACT623F 
CD54ACT646F 
CD54ACT647F 
CD54ACT648F 
CD54ACT649F 


74ACT623P 
74ACT646P 
74ACT647P 
74ACT648P 
74ACT649P 


CD74ACT623E 

CD74ACT646EN 

CD74ACT647EN 

CD74ACT648EN 

CD74ACT649EN 


74ACT623S 
74ACT646S 
74ACT647S 
74ACT648S 
74ACT649S 


CD74ACT623M 
CD74ACT646M 
CD74ACT647M 
CD74ACT648M 
CD74ACT649M 


54ACT651D 
54ACT652D 
54ACT653D 
54ACT654D 
54ACT7060D 


CD54ACT651 F 
CD54ACT652F 
CD54ACT653F 
CD54ACT654F 
CD54ACT7060F 


74ACT651P 
74ACT652P 
74ACT653P 
74ACT654P 
74ACT7060P 


CD74ACT651 EN 
CD74ACT652EN 
CD74ACT653EN 
CD74ACT654EN 
CD74ACT7060E 


74ACT651S 
74ACT6S2S 
74ACT653S 
74ACT654S 
74ACT7060S 


CD74ACT651 M 
CD74ACT652M 
CD74ACT653M 
CD74ACT654M 
CD74ACT7060M 


54ACT7201D 
54ACT7202D 
54ACT7623D 
I 


CD54ACT7201F 
CD54ACT7202F 
CD54ACT7623F 


74ACT7201P 
74ACT7202P 
74ACT7623P 


CD74ACT7201E 
CD74ACT7202E 
CD74ACT7623E 


74ACT7201S 
74ACT7202S 
74ACT7623S 


CD74ACT7201M 
CD74ACT7202M 
CD74ACT7623M 
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Typical SO (Small Outline) 
Plastic Package 




Ordering Information 



CD 74AC 245 E X 

RCA Advanced CMOS Digital Logic _l I 

Temperature Range Family — 

74AC = Commercial Advanced CMOS 
54AC = Military Advanced CMOS 
74ACT = Commercial TTL-Compatible 

Advanced CMOS 
54ACT = Military TTL-Compatible 

Advanced CMOS 

Device Type 

Package Code 

E = Plastic DIP 

EN = Narrow-Body 24-Lead Plastic DIP 
F = Frit-Seal Ceramic DIP 
M = Small Outline 



Special Variation 

X = Burn-in 



Temperature Range 

All packages when properly derated can be operated at 125°C. 

At low temperature, limit for E and M packages is -40° C, for F package, -55° C. 

Package Outlines 

The package outlines indicated above are shown in the dimensional outlines section. 
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FEATURES 

The RCA ACL series of Advanced High-Speed CMOS 
Integrated Circuits is comprised of a broad range of logic 
types equivalent in performance and speed to FAST, AS 
(Advanced Schottky), and S (Schottky) bipolar types, but 
superior in that they require substantially less power in 
logic operations. Each CMOS circuit function is offered in 
two basic logic series, as follows: 

1. C054/74ACTXXX-terles types. These types feature 
TTL input-voltage-level compatibility and, using the 
same standardized pin-outs, provide reduced power- 
consumption alternatives to the very high power 
consumption of the FAST, AS, and S bipolar logic 
series types. 

2. CD54/74ACXXX-serles types. These types feature 
CMOS input-voltage-level compatibility and, using 
the same standardized pin-outs, provide enhanced 
system performance (better system noise margin) at 
speeds similar to those of FAST, AS, and S logic series 
types. 

The AC/ACT family consists of a comprehensive set of 
octal buffers, octal latches, octal flip-flops, octal transceivers 
in both the classic 200-series pin-out and the newer 500- 
series flow-through pin-out. In addition, selected SSI 
inverters, gates, flip-flops, Schmitt triggers, plus selected 
MSI counters, registers, multiplexers, decoders, arithmetic 
functions, and FIFO's are included for a total of 63 circuits, 
in both the ACT and AC series; more types are planned. 



ACL Family Features 

Following is a listing of the features of the ACL family of 
logic devices. 

■ Functionally and pin-compatible with industry 54 and 74 
bipolar types in the FAST, AS, and S series 

■ CMOS rail-to-rail output swing for maximum noise 
margins 

■ Fanout (over temperature): 

2400 ACL Loads 
15 FAST Loads 
48 AS Loads 

■ Wide operating-temperature ranges: 

Plastic (DIP) and Small-Outline 74 series: -40 to +125° C 
Ceramic (CERDIP) 54 series: -55 to +125°C 
NOTE: FAST, AS, and S series types are rated for only 
to+70°C 

■ Balanced propagation and output transition times 

■ Significant power reduction compared to FAST, AS, and 
S TTL logic, resulting in improved equipment reliability 

■ Outputs reliably drive 50-ohm lines (74 series) and 75- 
ohm lines (54 series) without need for terminations 

■ Meets JEDEC Standard No. 20; presently, in draft (non- 
issued) form 

■ Octal types have typically a 1-volt peak simultaneous 
switching-voltage transient, similar to FAST series 

■ CMOS input compatible 



Table I. Performance Comparison of AC/ACT and FAST Logic Function*. 



Characteristic 


74 Series AC/ ACT 


74 Series FAST 


1. Power Consumption (mW): 

Four-stage counter (191 ) 
Octal transceiver (245) 


Frequency (MHz) 

1 10 

0.44 5.5 55 
0.44 39 390 


Frequency (MHz) 

1 10 

204 224 306 
468 514 702 


2. Operating Voltage (volt*): 


AC: 1.5 to 5.5 
ACT: 4.5 to 5.5 


4.75 to 5.25 


3. Operating Temperature Range (° C): 

-40 to +125 


to +70 


4. Noise Margin (volt*): 

(V cc =4.5 V, rated load) 
FAST to FAST 
AC to AC (High/Low) 
ACT to ACT 


1.25/1.25 
1.8/0.36 


0.4/0.3 


5. Input Switching Voltage Variation over the Operating Temperature Range (mV): 

V 5 ±50 V s ± 200 


6. Output Drive Current (mA): 

(V cc =4.5 V) 
SSI/MSI Logic 
3-State Buffers 
Bus Drivers 


±24 
±24 
±24 


(Iol/Ioh) 
+20/-1 
+24/-3 

+64/-15 


7. Propagation Delay (n»): 

(tpHL/tpLH) 

Octal Buffer (240) 
Flip-Flop (74) 


7.8/7.8 
9.4/9.4 


6/9 
10.5/8.5 


8. Input Current (jjA): 

k 

llH 


+1 
-1 


+1600 
-20 


9. Three-State Output Current (/(A): 


±5 


±50 
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Series Features 

Following are the special features of the AC series of 
Advanced CMOS High-Speed ICs. 

■ 1.5- to 5.5-volt operation 

■ High noise immunity: 

N,u = Nih = 30% for V cc = 3 to 5 volts 
Nil = Nih = 20% for Vcc = 1 .5 to 3 volts 

Following are the special features of the ACT Series of 
Advanced CMOS High-Speed ICs. 

■ 4.5 to 5.5-volt operation 

■ Direct TTL input logic compatible: 
Vil = 0.8 volt (max); Vm = 2 volts (min) 

■ Similar to FAST specifications except for the 64 
milliampere Iol of FAST drivers 

Comparison of AC/ ACT Logic Types with FAST/AS Types 

RCA AC and ACT types have many outstanding advantages 
when compared with the conventional high-current bipolar 
FAST and AS logic types. The Advanced CMOS Logic AC 
and ACT types can replace the bipolar types in existing 
equipment and in new equipment designs requiring devices 
that operate at frequencies up to 1 00 MHz. Table I compares 
the significant operating characteristics of the AC and ACT 
CMOS types with those of the bipolar FAST logic family. 

ACL IC Process and Structure 

Advanced CMOS high-speed products are fabricated with 
an advanced small-geometry CMOS process and design 
rules that are tailored to meet the specified high speed and 
high output-drive current, and to tame the high switching- 
current transients associated with high-speed designs. Fig. 
1 shows the cross section of an AC/ACT chip. The starting 
material is a p-substrate topped with a thin p-epitaxlal 
surface layer; hence, this process is an n-well type. The 
epitaxial surface serves essentially to eliminate SCR latch- 
up and provides for a low-impedance surface-conduction 
path that enhances electrostatic discharge capability. The n 
and p diffusions are ion-implanted. Polysilicon gates having 
an effective length of 1 .5 microns are deposited over a thin 
250-angstrom gate oxide. Active source and drain areas are 
automatically aligned to the separate gates with the 
polysilicon gates acting as a mask. This structure drastically 

NMOS TRANSISTOR 



reduces the parasitic capacitances between the gate and 
the n and p areas (See Fig. 2) and, as a result, enhances 
switching speed. The n and p transistors are isolated by the 
areas of silicon dioxide, as shown in Fig. 1. 

A major structural feature of AC/ACT devices is the use of 
two metallization levels. Logic interconnections are shorter 
because of the dual interconnect layers, and Vcc and 
ground distribution busing is greatly enhanced to handle 
the switching transient current, which can exceed one 
ampere for AC/ACT octal buffer types. 



vcc 
9 



. 



-*-o 



SILANE 
OVERCOAT 
PASSIVATION 



FIRST LEVEL METAW 



92CS-37075R1 

Fig. 2. Parasitic capacitances in a CMOS inverter. 

INPUT CHARACTERISTICS 

The inputs of the ACL devices are sensitive to voltage levels. 
The only input current is the reverse diode leakage (a few 
picoamperes) of the protection network for electrostatic 
discharge. The definitive I/O switching characteristics of an 
input stage is shown in Fig. 3 (a) for AC types and in Fig. 3 
(b) for ACT types. The specified MIN/MAX input switching 
voltages are guaranteed over the operating temperature 
range. Actual shift of the input voltage over the temperature 
range -55 to +125°C is 100 millivolts. 

PMOS TRANSISTOR 
SECOND LEVEL METAL 

EVEL DIELECTRIC 




92CS-40237 



Fig. 1. Cross section of ACL two-level-metal CMOl 
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Noise Immunity and Noise Margin 

Table II shows the input noise immunity values (ViLmax and 
ViHtnin) for AC and ACT devices, the output voltage 
specifications, and the calculated noise margins under two 
conditions: (1 ) interfacing with like members of the same 
family, and (2) interfacing with bipolar FAST types. The 
noise margins shown in Table II (a), for AC and ACT types 
only, apply for the temperature range of -55 to +125°C. In 
Table II (b), the interface noise margins are limited to to 
+70°C, the commercial temperature range of FAST types. 
These tables illustrate one of the most important attributes 
of theCMOS AC/ACT family when compared to the FAST 
family; namely, designs that use the AC-series CMOS types 
have over three times the noise margin of the FAST family in 
the same design. Hence, new designs taking advantage of 
the higher speeds of these types should use the 1.4-volt 
noise margin of the AC family to gain the extra system noise 
margin of one volt. 

Input Current/Voltage Characteristic 

The inputs of the AC/ACT devices have the dual-diode 
clamping circuit shown in Fig. 4. This circuit serves two 
important needs. (1) Ringing voltages above V C c and below 
ground caused by the RLC interface equivalent circuit are 
clamped to within one diode drop of Vcc and ground, 
thereby reducing EMI. (2) Electrostatic discharge (ESD) is 
shunted away from the gate oxide of input transistors. 
Between -0.5 volt and Vcc plus 0.5 volt (see Fig. 5), the input 
current is typically under the ±1 nanoampere typical 
leakage of the biased input diodes. Beyond -0.5 volt and Vcc 
plus 0.5 volt, the diodes are forward biased and clamping 
action begins. The diodes can handle large junction currents 
(±400 milliamperes for under one second). For continuous 
clamping action over the operating temperature range, the 
aluminum input metallization traces are reliably sized for 
±20 milliamperes as shown in Fig. 5. Note that it is the 
aluminum traces and not the diode junctions that are the 
limiting circuit elements. 

Input Termination 

The input resistance of AC/ACT types is very high, typically 
10' ohms, and the input capacitance is a few picofarads. 



When unterminated inputs are left floating, they can easily 
pick up stray charge and move the transistor into the linear 
operating voltage range between Vil and W When this 
transfer takes place, logic malfunction could occur, 
oscillation may occur, and operating current goes up. 
Consequently, all unused CMOS inputs must be terminated. 
Terminations may be directly to Vcc or to ground or made by 
means of a shunt resistor. Specification information on 
input termination design rules is given in the Design 
Considerations section later in this Manual. 

Input/Output ESD Protection 

As mentioned, AC/ACT device inputs have a resistor-diode 
protection network, shown in Fig. 4, that protects the gate 
oxide from electrostatic discharge (ESD) damage. The 
network provides protection to levels greater than two 
kilovolts in all modes pertaining to the input, as shown in 
Fig. 6. This two-kilovolt figure was arrived at by the testing 
of devices in the ESD test circuit shown in Fig. 7 while 
conforming to the MIL-STD test requirements. 

Input Interaction 

Another effect of the input-protection network is the 
imposition of a parasitic transistor between adjacent input 
pins. Fig. 8 shows this transistor. This parasitic transistor 
action may cause undesirable interaction between adjacent 
inputs if the input level is less than ground. In AC/ACT 
devices, gain of the transistor (alpha =l c / Ie) is minimized to 
less than 0.001 , thereby permitting proper logic operation in 
the presence of large below-ground transient voltages. 

Input Capacitance 

The input capacitance & as a function of input voltage is 
shown in Fig. 9 for typical AC and ACT types. Note that & 
has peak values at the respective input-voltage switch point 
of 1 .5 volts for ACT and 2.5 volts for AC types. Capacitance 
on either side of the peak is a summation of package, lead- 
frame, reverse-biased input diode, and CMOS gate-to- 
source/drain capacitance. The peak capacitance results 
from the Miller-effect multiplication of the gate-to-drain 
capacitance in the high-gain linear-transition region. The 
value of Ci that most typically represents the average 
loading effect is 7.5 picofarads for AC and ACT inputs. 



Table II (a). Noise Immunity Values and Noise Margin lor AC/ACT Types (Vcc = 5 volts). 







AC Types 


ACT Types 




Maximum Low-Level Input Voltage (Vil max) 






1.5 


0.8 


volts 


Minimum High-Level Input Voltage (V, H min) 






3.5 


2 


volts 


Maximum Low-Level Output Voltage (Vol max) 






0.1 


0.1 


volts 


Minimum High-Level Output Voltage (V h min) 






4.9 


4.9 


volts 


Noise Margin Low Level (Vnml) 






1.4 


0.7 


volts 


Noise Margin High Level (V NMH ) 






1.4 


2.9 


volts 


NOTE: Vnml = 


Vil max - 


Vol max 






Vnmh = 


Voh min 


- Vih min 







Table II (b). Noise Immunity Values and Noise Margin ol AC/ACT Types Driving FAST Types and of 
FAST Types Driving AC/ACT Types (Vcc = 4.5 volts). 





AC/ACT >FAST 


FAST >AC/ACT 


volts 
volts 
volts 
volts 


Maximum Low-Level Input Voltage (Vil max) 
Minimum High-Level Input Voltage (Vih min) 
Maximum Low-Level Output Voltage (Vol max) 
Minimum High-Level Output Voltage (V 0H min) 


- 0.8 

-2 

0.44 — 
3.8 - 


- 0.8 

— 2 
0.5 - 
2.4 - 


Noise Margin Low Level (V NM l) 
Noise Margin High Level (V NMH ) 


0.36 
1.8 


0.3 
0.4 


volts 
volts 
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_ Technical Overview 
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Fig. 3. ACL I/O switching characteristic lor a nominal Vcc of 5 volts. 
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Fig. 4. ACL dual-diode input protection network. 



Fig. 6. Electrostatic discharge (ESD) test modes. 
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Fig. 5. ACL ;'npu( characteristic. 
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Fig. 7. Test circuit for measuring electrostatic discharge (ESD) in 
AC/ACT circuits. The rise time at the output terminal should be 13 
±2ns. 
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Technical Overview . 



LATCH-UP SENSITIVITY 

Latch-up is a state in which an unwanted low-impedance 
path develops in a parasitic four-stage bipolar structure in a 
CMOS IC. Latch-up may be initiated or triggered by voltage 
overshoot or undershoot at inputs, outputs, or supply 
terminals. A high transient voltage or current at any one 
terminal or at any combination of these terminals may 
initiate turn-on of the parasitic SCR-type four-layer diode 
bipolar device. 

A simplified diagram of this parasitic structure is shown in 
Fig. 10 (b). This structure, when triggered on, keeps the 
supply voltage below the V C c voltage value and thus permits 
a high supply current of several hundred milliamperes to 
flow (see lc in Fig. 10 (b)). The values of resistors R p and R„ 
depend on the circuit layout geometry and on p + and n + 
doping levels. The lower the value of these resistors, the 
less the voltage drop that will occur and the higher the 
trigger current needed to induce turn-on of the SCR 
structure. 

Also important for minimizing latch-up problems are the 
established layout rules and process parameters that 
minimize the current gain (beta) of the parasitic n-p-n and 
p-n-p transistors shown in Fig. 10. 

The RCA AC/ACT n-well process uses a thin p-epitaxial 
layer on the p + substrate. This layer provides a shunt of very 
low resistance around R p . The effective R p is extremely low 
and, as a result, very high negative voltage or current 
transients at the n + source (Vss point in Fig. 10) are required 
to forward bias the parasitic n-p-n base-emitter junction. 
Additionally, there are several design rules that also 
significantly decrease latch-up probability. These rules 
relate to: 

1. Layout spacings to reduce the parasitic n-p-n and 
p-n-p transistor current gain 

2. n + /n-well doping 

3. Closed structure outputs 

4. Latch plugs liberally used. 

The current transient at any input or output terminal that 
could potentially trigger latch-up of AC/ACT ICs is typically 
more than ±400 milliamperes at 25°C. Measurements are 
made at all terminals to assure that they have a latch current 
of over ±100 milliamperes at 1 25° C. The absolute maximum 
dc rating in AC/ACT data sheets and in the proposed 
industry JEDEC Standard No. 20 is ±20 milliamperes at 
inputs and ±50 milliamperes at outputs. 

OUTPUT CHARACTERISTICS 

ACL outputs make use of a complementary-symmetry 
transistor configuration that is different from the FAST 



totem-pole output. Both outputs are shown in Fig. 11. ACL 
outputs meet the voltage-level requirements necessary to 
interface ACL inputs and the drive and current requirements 
needed to interface bipolar inputs such as TTL, LS, ALS, 
AS, FAST, and the like. 

The outputs of all ACL devices have the same drive current 
capability and meet proposed JEDEC standard drive and 
current requirements. The outputs may be active (two- 
state) or three-state in which both the PMOS and NMOS 
transistors are off. 

Another type of AC/ACT output is the open-drain output of 
the AC/ACT05 Hex Inverter shown in Fig. 12. The AC/ACT05 
is the only advanced high-speed CMOS inverter type 
having outputs that can be used for a "wired-OR" 
arrangement. There is, however, a very useful group of octal 
transceiver types having open-drain outputs. These types 
are listed below. 

AC/ACT 647 Octal Bus Transceiver/Register 

with Open Drain (Non-inverting) 
AC/ACT 649 Octal Bus Transceiver/Register 

with Open Drain (Inverting) 
AC/ACT 653 Octal Bus Transceiver/Register, 

Open Drain A Side, 3-State B- 

Side (Inverting) 
AC/ACT 654 Octal Bus Transceiver/Register, 

Open Drain A Side, 3-State B- 

Side (Non-Inverting) 
AC/ACT 7623 Octal Bus Transceiver; 3-state B 

Side, Open Drain A Side 

(Non-Inverting) 

These types are especially useful for "wired-OR"-ing of 
interrupt signals on a backplane. They could also be used 
for backplane interface using the backplane termination 
resistors as pull-ups. Fig. 13 illustrates two popular back- 
plane termination schemes (VME and SCSI) that are 
effectively driven with AC/ACT open-drain outputs. In Fig. 
13 (a), the dual VME termination scheme is driven, Vol max 
is 0.40 volt at 85° C, and V C c is 4.5 volts. In Fig. 13 (b), the 
SCSI termination is driven. In this network. Vol max is 0.33 
volt. In both examples, the bus pulls up to 2.6 volts for a Voh 
min by means of the resistive terminations. AC/ACT types 
having three-state outputs may also reliably drive the VME 
and SCSI termination of Fig. 13. With activePMOS pull-ups, 
the low to high transition of the bus is faster than with the 
open-drain output interface. 



V, N = GROUND ( 



V )N < GROUNDC 

















V cc = 5 V 








T A = 25 X 










III! 



TYPICAL a = — <<0.001 



INPUT VOLTAGE - V 



Fig. 8. Parasitic n-p-n transistor between adjacent pins imposed by 
input protection network. 



Fig. 9. Variation of input capacitance with voltage for typical 
AC/ ACT types. 
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Fig. 10(a). Cross section of CMOS sructura showing SCR latch-up 
parasitic transistor, (b). Simplified diagram of CMOS four-layer 
diode structure. 
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Fig. 11. AC/ACT output, a complementary-symmetry transistor 
configuration, compared with FAST output, a totem-pole con- 
figuration. 
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Fig. 12. AC/ACT hex inverter (05) open-drain output circuit. 
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Output Protection 

The outputs in AC/ACT devices are protected from 
electrostatic discharge (ESD) damage by an integral 
inherent diode structure. Fig. 14 shows these diodes. These 
protective diodes are effective because of the large 
geometries (widths) of the output transistors. The diodes 
are comprised of the drain and the n-substrate junction of 
the p device and of the drain and the p-well junction of the 
n-device. This network provides protection to voltage levels 
greater than two kilovolts in all electrostatic discharge 
modes pertaining to the output (for these modes, see Fig. 
6). 

Output Current 

AC/ ACT outputs are specified for both CMOS and bipolar 
FAST loads. CMOS inputs are voltage sensitive and the only 
current is leakage current. The output voltage test for 
CMOS interfacing is specified for l at ±50 microamperes 
(50 CMOS loads). The outputs are also specified for lo at 
±24 milliamperes (15 FAST loads). The corresponding Vol 
max and V OH min for the outputs are given in Table III. 

Note that for the AC-series types, operation down to 1 .5 
volts is specified. Output current is specified at 1 .5 volts and 
also at 3 volts. This worst-case 3-volt rating is increasingly 
important because it corresponds to the new low-voltage 
logic standard (JEDEC Std. No. 8) of 3.3 ± 0.3 volts. As 
CMOS technology shrinks to under one micron, reliability, 
operating power, and, most of all, switching noise all point 
toward more favorable results with a supply voltage of 3.3 
volts than with 5-volt ones. At 3.3 volts, AC/ACT types 
consume only 40 per cent of the operating power of 5-volt 
operation, and switching speed is decreased by an average 
of only 60 per cent. Also, as will be covered in the section on 
Design Considerations, TTL interface is realizable at 3.3 
±0.3 volts. 

The maximum current per output pin (lo) is ±50 milli- 
amperes. This maximum current rating is specified when 
the outputs (Vo) are in their active regions, that is, greater 
than -0.5 volt but less than Vcc plus 0.5 volt. The maximum 
current rating per power pin, Vcc or ground, is ±100 
milliamperes for up to four outputs; for each additional 
output the rating is increased by ±25 milliamperes. When 
the output voltage exceeds Vcc by more than 500 millivolts 
or is below ground by more than 500 millivolts, the output 
protection diodes turn on and conduct current. To avoid 



latch-up, the peak values of the diode current I k should not 
exceed ±400 milliamperes, as described earlier. 



PMOS 
I- 



c-J 



NMOS 



■inherent diodes 



Fig. 14. Inherent diode structure that protects AC/ ACT outputs 
from electrostatic discharge damage to levels greater than two 
kilovolts. 



Output-Current Interfacing Capability 

A comparison of the output drive capabilities of AC/ACT 
types with those of FAST types is as follows. 

FAST capability is expressed in unit loads (ULs) 
where the load is specified to be an input of the 
same family. This specification assures that the 
worst-case low- and high-input thresholds will be 
met and the existing margins of noise immunity 
preserved. 

AC/ACT capability is expressed as source/sink 
current at a specified output voltage. Because 
AC/ACT types require virtually no input current, 
the unit-load concept does not apply. 

With a specified output sink current drive of 24 milliamperes 
at 0.44 volt (at 85° C), each AC/ACT output can drive 24,000 
AC/ ACT inputs. With a 50-microampere/0.1-volt speci- 
fication, each AC/ACT output can drive 480 AC/ACT 
inputs. Each AC/ACT output has a drive capability of 15 
FAST loads and maintains a Vol under 0.5 volt over the full 
temperature range. 

The standardized RCA and the proposed JEDEC output 
characteristics are shown in Table III. 
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Table III. Standard RCA and Proposed JEDEC Output Characteristics 
AC Series (*For ACT Series, Specifications Only @ V cc = 4.5 V and 5.5 V Apply) 













AMBIENT TEMPERATURE (T A ) - 


C 






TEST CONDITIONS 




+25 


to +70 


-40 to +125 (74) 




rUADArTCDICTir 
UhAKAU 1 CHIo 1 lU 








Vcc 


-40 to +85 


-55 to +125 (54) 


UNITS 




Vi 




lo 


t v ) 


















l») 




(mA) 




Mln. 


Max. 


Mln. 


Max. 


Mln. 


Max. 




High-Level Output 




-0.05 


1 .0 


1.4 




1.4 




1.4 






\Jn\tarta 

VUPlayc VOH 


V,H 


-0.05 


3 


2.9 




2.9 




2.9 






or 


■ 


-0.05 


4.5 


4.4 




4.4 




4.4 










-4 


3 


2.58 




2.48 




2.4 










• 


-24 


4.5 


3.94 




3.8 




3.7 








# 


• 


-75 


5.5 






3.85 














• 


-50 


5.5 










3.85 




V 


Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 




0.05 


3 




0.1 




0.1 




0.1 






or 


• 


0.05 


4.5 




0.1 




0.1 




0.1 






VlL 


12 


3 




0.36 




0.44 




0.5 








• 


24 


4.5 




0.36 




0.44 




0.5 




# 


• 


75 


5.5 








1.65 












• 


50 


5.5 












1.65 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage 
to minimize power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
NOTE: Specifications at 1 .5 volts are not part of the JEDEC proposal. 



Output Curves 

In Figs. 15 and 16 the standardized family output charac- 
teristic plots are provided. Both typical and worst-case 
(min) curves plot the lot (sink) and Ioh (source) current as a 
function of drain-to-source output transistor voltage drop 
(V D s). The line at 50 milliamperes is the boundary between 
safe, continuous operating regions of current drain and 
areas where only transients are permitted. 
Output Short-Circuit Current (Backdriving) 

Note that in Fig. 15 short-circuit currents of ±200 milli- 
amperes are typical for AC/ ACT outputs at a Vcc of five 
volts. Backdriving these outputs during PC board test by 
forcing outputs to ground, for example, is permissible with 
the limitations that only one output per IC be backdriven at 
any one time and for only one second maximum. For 
durations longer than one second, the IC may become too 
hot. Fortunately, because the epitaxial-based process is 
essentially latch free, no danger of latch-up results from 
backdriving. 

Output Simultaneous Switching Transients 

From Fig. 15, it is evident that very large switching transients 
can be absorbed by AC/ACT output transistors. Fig. 17 
illustrates how large transient currents are typically 
generated for the charge or discharge of an AC/ ACT output 
using a 50-picofarad load and a Vcc of five volts. The 
discharge time through the n-deviceof the output transistor 
is typically three nanoseconds, even though the capacitor 
discharge current is typically 83 milliamperes, as shown in 
the following calculation. 

Ic = C (dv/dt) = 50 pF (5 V/3 ns) = 83 mA 

The ON resistance of the p and n channels is typically 10 
ohms each during peak switching transient periods. Thus, it 
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is possible that switching currents of ±200 milliamperes per 
output may occur. For octal types, where bytes are 
simultaneously switched at common edges, the total peak 
switching current could approach 8 x 200 milliamperes or 
1.6 amperes. In practice, however, the actual current is 
lower because it spreads somewhat as a result of the 
deviations in peak switching times. These currents cause 
device Vcc and ground bus voltage drops that vary with each 
output and hence cause different output delays. These 
delays spread the switching current over one to two 
nanoseconds. 

Fig. 18 shows that four inductances contribute to the on- 
chip ground potential Vo. These inductances are L1, the 
effective on-chip ground path inductance; L2, the chip 
bond-pad/wire/lead-frame inductance; L3, the IC lead 
inductance; and, L4, the printed-circuit board inductance 
path to earth or reference ground. Fig. 19 illustrates the 
lifting of ground as a result of the inductances L1 though L4 
when an AC/ACT device switches. Instantaneously, the 
chip sees V as ground and causes the following IC 
performance effects. 

1. If n outputs switch and one output is a steady-state 
low, the Va will reflect on to the unswitched output as 
the peak low-level output voltage Volp, as shown in 
Fig. 20 (b) for an eight-output device. 

2. The instantaneous gate-to-source voltage decreases 
by a magnitude of Vo volts. This decrease reduces the 
transistor g m , raises the Ron, and increases the 
transition time of the output stage and the delay time. 

3. Input noise immunity is instantaneously decreased by 
Vo volts and, as a result, internally stored data in 
latches or flip-flops could be upset. 
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Fig. 15. Minimum and typical output characteristics at +25°C for AC/ACT 
advanced high-speed CMOS types. 
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Fig. 16. Minimum output characteristic curves at +85° C and 
+125° C lor AC/ACT advanced high-speed CMOS types. 
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Fig. 17. Generation of large transient currents for charge or 
discharge of an AC/ACT output. Load = 50 picofarads; Vcc = 5 
volts. 




L 2 !JT J tC BOND WIRE 



L 3 St3 ic LEAD 



L 4 dt i SYSTEM GROUND TRACE 



SIMULTANEOUS 
SWITCHING 
INPUT 




"f E" " a v olp 

— 1> ]_ > -"■ A— V OL 

_1_ ^-50 pF INDUCED GLITCH 

i VOLTAGE SPIKE 



(a) 



GROUND BOUNCE INDUCED TRANSIENT 
7 OUTPUTS 



."OLP 

A/ — ol 



V cc BOUNCE INDUCED TRANSIENT 
7 OUTPUTS 



8TH OUTPUT - 



— VOH 
" "VOHV 



(b) 



Fig. 18. IC ground path and tour contributing inductances. 



Fig. 20. Test circuit (a) and waveform (b) of simultaneous switching 
transient. 



voh- 



OUTPUT TRANSITION 



GROUND PATH CURRENT 



V 



V G (GROUND LIFT ON-CHIP) 



-v l 



A 

a; 



-»G 



Fig. 19. Ground lift caused by switching current transients through 
inductances described in Fig. 18. 



Sample Measurement of Volp 

Fig. 21 shows actual sample measurement values of the 
peak low-level output voltage Volp measured on an AC240, 
an Octal-Buffer Line Driver, 3-State device. The worst-case 
Volp, 1.06 volts, occurs at pin 18, which is furthest from pin 
10 ground. The best case Volp, 0.720 volt occurs at pin 9, 
closest to pin 1 0. This performance is very reasonable for a 
buffer having a typical delay of 3.5 nanoseconds. RCA 
advanced high-speed CMOS octal logic devices have been 
designed to minimize the effective on-chip L1 (Fig. 18) and 
also to minimize L2, the effective chip-to-lead-frame 
inductance. L3 is the inductance of a "corner-pin" dual-in- 
line (DIP) or small outline (SOP) package, and L4 is the 
inductance of the fixture ground-return path. This last value 
is very small (see next section on Measurement Method). For 
comparison, a bipolar FAST F240 type was identically 
measured. Its Volp is nearly identical, the worst-case value 
being 1.05 volts. 
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Type: AC240 

Worst-Case Value 1 .06 volts 
Best-Case Value 0.72 volts 

Type: FAST F240 

Worst-Case Value 1.05 volts 

Fig. 21. Measured values of Volp made on an AC240 Octal-Buffer 
Line Driver, 3-State device. 

Volp Measurement Method 

The method for measuring Volp, also referred to as the 
simultaneous switching transient or ground-bounce effect, 
is a radio-frequency-type measurement and requires a 
good rf quality test fixture. A schematic of the fixture is 
given in Fig. 20 (a). It utilizes seven outputs switching into a 
50-picofarad load, considered to be a worst-case condition. 
The eighth input is held low or high, thereby placing the 
output in a high or low state. The eighth output is monitored 
with a scope, and the peak amplitude of the positive 
transient (Volp) above Vol is measured. The peak amplitude 
of the negative transient below Voh is V 0H v. Fig. 20 (b) shows 
the waveforms of the ground-bounce-induced transients, 
both positive and negative. 

The major concern of the design engineer in making these 
measurements is the Volp. Tolerance of this unwanted noise 
voltage is highly dependent on the switching threshold and 
noise margin of the logic circuits connected to the outputs 
of the device. With the CMOS switching threshold, which is 
typically 50 per cent of Vcc, the energy of the transient pulse 
is usually insufficient to cause false switching. More critical 
is when the logic inputs connected to the device switch at 
TTL thresholds, typically 1.5 volts. 

DYNAMIC CHARACTERISTICS 
Switching Speed 

Significant speed improvement distinguishes the new 
AC/ACT Advanced High-Speed CMOS Logic Family from 
the HC/HCT High-Speed CMOS Logic Family. Table IV 
places each CMOS logic family with the speed-equivalent 
TTL family. From the standpoint of speed, the AC/ACT 
family substitutes very adequately for the TTL FAST, ALS, 
AS, and S families. It is not recommended, however, to 
directly substitute FAST, AS, S, or AC/ACT for HC/HCT or 
LSTTL logic because of the three times faster switching 
edges of the former group compared to the latter. As will be 
covered in the Design Considerations section, these faster 
families require transmission-line interconnect consider- 
ations, terminations, superior decoupling, and careful PC 
board layout to keep switching noise generation under 
control. 



Table IV. Guide for Substituting CMOS Logic Family Types 
for TTL Families. 



CMOS Logic 
Family 


TTL Family 


TTL 


LSTTL 


ALS 


s 


FAST 


AS 


HC/HCT 


X 


X 


X# 








AC/ACT 






X* 


X 


X 


X 



# HC/HCT substitutes when ALS is used versus LS for lower 
power. 

AC/ACT substitutes when ALS is used versus LS for 
higher speed. 

"There is too large a difference in speed and noise/EMI 
generation for AC/ACT to reliably substitute for TTL, 
LSTTL, or HC/HCT. 



Propagation Delays 

The useful speed of a logic family is essentially the I/O 
propagation delay of both low-to-high and high-to-low 
signal transitions from input to output. 

Table V provides a comparison of AC/ACT and bipolar 
FAST device propagation delays for three familiar logic 
types; namely, a NAND gate (00), a flip-flop (74), and an 
octal buffer (240). Also shown is the input clock rate. For 
74-series devices, the delays and also the clock rate are very 
nearly the same, notwithstanding that for AC/ACT types 
Vcc is 4.5 volts and T A is 85° C and for FAST types Vcc is 4.75 
volts and T A is 70° C. These test conditions are clearly in 
favor of FAST by about five per cent. Also evident from the 
data sheet extractions in Table V are the balanced delay of 
AC/ACT types and the unbalanced (t PL H versus tp H L> delay 
of the bipolar types. 

Useful delay is only as good as the worst or slowest delay 
mode or path. For the entire AC/ACT family covering over 
50 different logic functions, the speed comparison illustrated 
in Table V holds up within a window of plus or minus a few 
nanoseconds. There are, however, a few exceptions going 
in both directions. Where speed right up to the limit of the 
device capability is a critical design element, the designer 
should precisely use published data sheet limits for either 
AC/ACT or FAST types. Table VI (a) lists three ACT types in 
which two extra buffer stages are designed in to reduce the 
incremental change in Ice caused by switching of the input 
state at 1.5 volts instead of 2.5 volts, the optimum value for 
CMOS devices. 

As shown in Table VI (b), the six-nanosecond delay of the 
AC04 Hex Inverter type matches the delay of FAST types. 
The two extra ACT buffer stages, however, extend the delay 
limit to 8.8 nanoseconds. These three SSI types are the only 
ones having extra ACT stages and, hence, their delay limits 
are a few nanoseconds slower than those of their AC or 
FAST counterparts. 



Table V. Comparison of Switching Speed for Three 74- 
Series AC/ACT and FAST Logic Functions. 



Product 


Parameter 


AC/ACT 


FAST 


Unit 


Two-Input NAND (00) 


tpLH/tpHL 


6.2/6.2 


6/5.3 


ns 


Flip-Flop (74) 


tpLH/tpHL 


9.4/9.4 


7.8/9.2 


ns 


fmai 


100 


100 


MHz 


Buffer (240) 


tPLH/tpHL 


6.8/6.8 


8/5.7 


ns 



Table VI (a). Devices Having Extra Stages for Reducing 
Power Consumption. 



Type 


Number of Logic Stages 


AC 


ACT 


04/05 Hex Inverter 


3 


5 


00 Quad Two-Input NAND 


3 


5 


86 Quad Two-Input 
Exclusive-OR 


4 


5 



Table VI (b). Propagation Delay and Incremental Ice Values 
for Hex Inverter Type 04. 



Parameter 


AC 


ACT 


FAST 


Unit 


tPLH/tpHL 


6/6 


8.8/8.8 


6/5.3 


ns 


Alec per Input 




0.5* 




mA 


"For three stages instead of five this value would be about 
three milliamperes per input. 
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Propagation Delay Performance Curves 

Fig. 22 shows the typical normalized propagation delay as a 
function of capacitance loading at supply voltages of 1.5, 
3.3, and 5 volts. The reference load is 50 picofarads, the 
rated value given in the device data sheet. Fig. 23 shows the 
typical normalized propagation delay as a function of 
supply voltage. This curve shows that AC-Series types are 
typically 30 per cent slower at 3.3 volts than at the 
referenced 5 volts. At a supply voltage of 1 .5 volts, the speed 
is f ou r ti mes slower compared to 5 volts but sti II is quite fast. 
In Fig. 24, the normalized AC/ACT propagation delay 
variation with chip operating ambient temperature is given 
for operation at 1 .5, 3.3, and 5 volts. From the 5-volt curve, it 
can be concluded that AC/ACT types slow down by 0.3 per 
cent per ° C, a useful number to have available for reference. 



AMBIENT TEMPERATURE (T A | = 25 C 




100 150 2O0 250 

LOAD CAPACITANCE (C L J — pF 



Fig. 22. Typical change in propagation delay as a function of load 
capacitance tor AC/ACT types. 
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Fig. 23. Normalized propagation delay as a function of supply 
voltage for AC types. 

Output Edge Rates/Transition Times 

The typical propagation delay of an AC/ACT gate or buffer 
is 3.5 nanoseconds (at V C c = 5 volts, T A = 25° C, Cl = 50 
picofarads), and the high speed of all AC/ACT types 
necessitate quick and predictable output transition times. 
Typical AC/ACT output transition times are shown in Table 
VII. If speed is needed, certainly the output transition time is 
an important factor; but it is gained at the cost of a high- 



spectral-content output. Also, depending on output induc- 
tance values, the outputs may have ringing problems. 

Fortunately, unlike bipolar FAST logic, the design engineer 
may insert series resistors (Rs) in the output circuit, as 
shown in Fig. 25, to reduce the spectral content, dampen 
ringing, and act as a series terminator. Propagation delay, 
however, will increase as a result of the series resistor and 
the associated total shunt capacitance C s . For CMOS loads, 
an Rs, even up to several kilohms in value, will not affect 
input switching because the input resistance (Ri) is greater 
than 1000 megohms. For bipolar FAST devices, however, 
adding a series resistor results in increased values of Vil 
because Iil is 1.6 milliamperes. Hence, 100 ohms is probably 
the maximum value for R s with FAST ICs. This topic is 
covered in more detail in the Design Considerations section 
of this Manual. 

Table VII. Typical Output Transition Time (t TL H, Ithl). 
Measured Between the 10 and 90 Per Cent Transition Points. 
The ambient temperature Is 25° C 







Typical 


Cl 


Vcc 


tTHL, tTLH 


(pF) 


(volts) 


(nanoseconds) 


50 


1.5 


8 


50 


3.3 


3 


50 


5 


2.5 


150 


1.5 


20 


150 


3.3 


8 


150 


5 


6 


300 


1.5 


35 


300 


3.3 


11 


300 


5 


10 



0.7 

















I I 


I I I I 



-60 -40 -20 20 40 60 80 100 120 140 
AMBIENT TEMPERATURE - C 

Fig. 24. Normalized propagation delay as a function of ambient 
temperature tor AC I ACT types. 




Fig. 25. Use of series termination resistor to increase output edge 
rates. 
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Incremental Propagation Delay Caused by Simultaneous 
Switching 

Table VI 1 1 illustrates the effects of ground and Vcc "bounce" 
resulting from the simultaneous switching of eight Octal- 
Buffer outputs. Note that the incremental delay added to 
tpHL is less than that added to t P tH. The reason for this 
difference is that the RCA chip design and the design of the 
bond-pad-to-lead frame are geared heavily to reducing the 
very critical ground loop inductance because of the 0.8-volt 
Vil of ACT and FAST inputs. On the high side, where V, H is 
two volts and the loaded V h is 3.8 volts, the Vcc bounce is 
not so critical. Also shown in Table VIII is the shift in skew 
due to V C c and ground-bounce effects. The cause of these 
effects is described earlier in this Manual starting under the 
heading Output Simultaneous Switching Transients. 

Table VIII. Incremental Propagation Delay of an AC244 
Octal Non-Inverting Buffer Type. 
Conditions: V cc = 5 volts; C L = 50 picofarads; T A = 25° C. 





Number of 




Outputs Switching 




1 


8 




(Best) 


(Worst) 


Buffer Measured: 






Input Pin 


2 


2' 


Output Pin 


18 


18 


Data (ns): 






tpLH 


4.9 


6.41 


tPHL 


4.88 


6.04 


Incremental Delay (ns) Referred 






To One Buffer Switching: 






tpt-H 





+1.51 


tPHL 





+1.16 


Skew of tpHL/tpLH Ratio: 


0.996 


0.942 



•Two synchronized pulse generators are used to maintain 
input pulse-edge integrity for precise measurement 
fidelity. 

Generator 1 is used for driving only the measured buffer. 
Generator 2 is used for driving the other buffers. 



Clock Pulse Considerations 

All AC/ACT flip-flops and counters contain master-slave 
devices having level-sensitive clock inputs. As the voltage 
at the clock input reaches the threshold level of the device, 
data in the master (input) section is transferred to the slave 
(output) section. The use of threshold levels for clocking is 
an improvement over ac-coupled clock inputs. These levels, 
however, make these devices somewhat sensitive to clock- 
edge rates. The threshold level is typically 50 per cent of Vcc 
for AC devices, and 30 per cent of Vcc for ACT devices (1 .5 
volts at Vcc = 5 volts). Temperature has little effect on the 
clock threshold levels. 

When clocking occurs, the internal gates and output circuits 
of the device dump current to ground, as previously 
mentioned. This condition results in a noise transient that is 
equal to the algebraic sum of internal and external ground- 
plane noise. When a number of loaded outputs change at 
the same time, it is possible for the chip ground reference 
level (and, therefore, the clock reference level) to rise by as 
much as one volt. If the clock input of a positive-edge- 
triggered device is at or near its threshold during a noise 



transient period, multiple triggering can occur. To prevent 
this condition, the rise and fall slew rates of the clock inputs 
should be limited to the maximum ratings specified on the 
data sheet for the AC/ACT type. The AC/ACT 14 Hex 
Schmitt Trigger type is recommended for sharpening up 
slow transitions. 

Maximum permissible input-clock frequency ratings on the 
data sheet for each clocked device require an input clock 
having a 50 per cent duty cycle. At these rated frequencies, 
the outputs will swing rail to rail, assuming node load on the 
outputs. This feature provides a very conservative and 
highly reliable method of rating clock-input-frequency 
limits that, for AC/ACT devices, equal or exceed the ratings 
for FAST types. 

POWER CONSUMPTION 

The power consumption of an AC/ACT device is composed 
of two components: one static, the other dynamic. The 
static component is the result of quiescent current caused 
principally by reverse junction leakage. The dynamic 
component results from the transient currents required to 
charge and discharge the capacitive loads on logic elements, 
that is, the transients resulting from the overlapping of 
active p and n transistors. Internal chip power consumption 
is determined by the device equivalent power dissipation 
capacitance, C PD ; this parameter is defined below. 

Power Calculations 

Two equations are used to compute the total IC power 
consumption. The first equation (A) is applicable to AC or 
ACT devices when the inputs are driven from ground to Vcc 
(rail to rail). 

Equation (A) - For AC types 
P = Pec + Pac 

P = IccVcc + CpcVcc'fi + XC L Vcc 2 fo 
Where: 

Ice = Quiescent current (from data sheet ratings) 
Vcc = Supply voltage 
fi = Input frequency 
fo = Output frequency per output 
Cpd = Device equivalent power dissipation capaci- 
tance; used for computing internal chip power 
C L = Load capacitance; used for computing 
output stage power 

The second equation (B) is applicable only to an ACT 
device where specific input pins are driven at TTL levels 
defined as V, = 3.4 volts for a Vcc max. of 5.5 volts. 

Equation (B) - For ACT types 
P = Pdc + Pac 

P = IccVcc + AlccVccD + C PD V C c 2 fi + IC L V C c 2 fo 
Where: 

Alec * Added direct current when Vi = Vcc-2.1 V 

(TTL input high level) 
D = Duty cycle of clock (per cent of time high) 

The temperature-dependent ratings for Ice are given in 
Tables IX and X. 
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Technical Overview 



Table IX. Temperature-Dependent Rating Limits 









25°C 


-40 to 

+85° C 


-55 to 
+125°C 




V, 
(V) 


Vcc 
(V) 


Typ- 

(mA) 


Max. 

(mA) 


Max. 
(mA) 


Max. 
(mA) 


(Alec) - 


Vcc- 
2.1 


4.5 to 
5.5 


0.2 


2.4 


2.8 


3 



"Additional quiescent supply current per 
input pin, TTL inputs high, 1 unit load 
ACT load table by type shown on each data sheet. 



Example: Type: ACT191; input: clock; unit load: 0.85 
Alec = 0.85(2.4 mA) = 2.04 mA max at 25° C 



Table X. Maximum Quiescent Current at V C c = 5 volts for 
AC/ACT and FAST Types. 



Device 
Complexity 


AC/ACT 


FAST 


Limit 


125°C 


25° C 


85°C 


125°C 


SSI/FF 
MSI 


8>iA 


40 )jA 
80 uA 


80 //A 
160 /vA 


15 mA 
100 mA 



The dynamic power due to outputs is the sum of the ac 
power at each output. The user must independently 
determine the Cl and the average frequency of each output. 
The latter requires estimating the average frequency of data 
nodes in a logic system. For example, for AC/ACT counter 
types, each output is inherently operating at different 
frequencies. 

The Cpd or device equivalent-power-dissipation capacitance 
is determined by two sources of internal device power 
consumption: 

1. Power consumed by charge and discharge of the 
internal device capacitance. 

2. Power consumed through current switching transients. 

Fig. 26 illustrates the typical l C c as a function of Vi for AC 
devices. Note in Fig. 26 (c) that when Vm equals to 0.5 volt 
or 4.5 to 5 volts, zero current flows. Thus, no Alec component 
is required for computing the power consumption of AC 
device types. The transient switching currents of an IC, 
however, consume power and are part of the Cpd value. The 
plots of Ice and Vi of Fig. 26 show peak Ice of up to 12 
milliamperes. For a few nanoseconds, however, up to 100 
milliamperes could flow if the plotter resolution permitted. 
Note that the switching points (peak current points) in the 
AC devices occur at approximately 50 per cent of Vcc. For 
the ACT devices (shown in Fig. 27) the switching point is at 
approximately 30 per cent of Vcc. 

Fig. 27 illustrates the typical Ice as a function of V, for ACT 
devices. Again, if the input voltage is other than to 0.5 volt 
or 4.5 to 5.5 volts, no Alec value exists. If Vi, however, is a 
TTL logic high level of 2.9 volts with a V C c of 5 volts, then 
significant Alec does exist (0.2 milliampere) and is indicated 
in equation (B) as the Alec component. 

Because the special input design of RCA ACT types 
reduces the value of Alec, the added power is small and is 
usually minimal compared to FAST power. If this special 
input circuitry were not used, the Alec values would be 
much higher. 



20 | 




Fig. 26. Quiescent supply current (/ cc ) as a function of input voltage 
(Vi) tor AC types. 



Because appreciable current flows during device input 
switching, as shown in Figs. 26 and 27, it is important to 
maintain the fast input rise and fall times shown below. 

Input Rise and Fall Slew 

Rate, dt/dv Max. Units 

at 1 .5 to 3 V (AC Types) 50 ns/V 

at 3.6 to 5.5 V (AC Types) 20 ns/V 

at 4.5 to 5.5 V (ACT Types) 10 ns/V 

Because the typical output transition time is two to three 
nanoseconds for AC/ACT types, a designer need only be 
concerned with exceeding the rise and fall slew rates shown 
above for interfacing or linear mode operation in appli- 
cations such as RC oscillators, crystal oscillators, and the 
like. 

When the Schmitt-Trigger type AC/ACT 14 is used either 
for shaping up slow signals or as an RC oscillator, power is 
increased by the prolonged through-current. 

The adverse effect of power transitions is another reason to 
maintain input rise and fall slew rates under the recom- 
mended limits. Longer transitions may cause oscillations of 
logic circuits (and, hence, logic errors) or premature 
triggering, depending on the system Vcc and ground noise, 
which are amplified when input signals hover near the 
switching voltages illustrated in Figs. 26 and 27. To reduce 
the effects of slower transitions, the use of Schmitt-Trigger 
types is recommended. 



Power Consumption of FAST and AC/ ACT Types Compared 

As the equations for operating power indicate, CMOS 
power is directly proportional to switching frequency. At 
standby, AC/ACT power is negligible compared to bipolar 
FAST power. In Table XI, one of the most widely used MSI 
counters (the 191 4-Bit Binary Counter) is used to illustrate 
that even at a continuous ten-megahertz switching rate, 
AC/ACT power is a fraction of the power of FAST types. By 
way of illustration, consider an application employing 25 
such types. At an overall average switching rate of ten 
megahertz, with FAST types the power is 7.7 watts. With 
AC/ACT types, the power is only 1 .4 watts for AC types and 
2.6 watts for ACT types. 



Table XI. Average Operating Power Comparison for FAST 
and AC/ACT Type 191, a 4-Blt Up/Down Binary Counter. 

Vcc = 5.5 V; Ta = 70°C 




2 3 
INPUT VOLTAGE (V,) - V 

Fig. 27. Quiescent supply current (Ice) as a function of input voltage 
(V,) for ACT types. 



Family 



AC 

ACT 

FAST 



Notes 



Switching Rate 



MHz 1 MHz 10 MHz 



0.44 
49.4 
204 



5.5 
59.9 
224 



55 
104 
306 



Units 



mW 
mW 
_mW_ 



Notes: 
1. P 

Where: 
and Pac 
+ 1 



2. P 

Where: 
and Pac 

+ 1 

3. P 
P 
P 



- Pdc + Pac 
Pdc = 5.5 x 80 aiA 

= 133 pF(5.5) 2 f, + 50 pF(5.5) 2 + (1/2 + 1/4 + 1/8 + 1/16 
/16)fo (Eq. A) 

Poc + Pac 

Pdc = 5.5 x 80 uA + 8 x 2.8 mA x 0.8 x 1/2 x 5.5 (Eq. B) 
= 133 pF(5.5p, + 50 pF(5.5) 2 + (1/2 + 1/4 + 1/8 + 1/16 
/16)fo (Eq. A) 

5.5 x 55 mA (0 Hz) 
5.5 x 55 mAx 1.1 (1 MHz) 
= 5.5x55 mAx1.5(10MHz) 



— 
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INTERCONNECTION OF ACL LOGIC DEVICES 

Interconnections of ACL high-speed logic devices by means 
of single wires, coaxial cable, stripline, ribbon cable, or 
twisted pair must necessarily be designed to preserve the 
pulse waveform. Fig. 28 illustrates the basic interconnect 
environment and shows the pulse waveforms for both the 
ideal case and the practical or actual case with ACL devices. 
The ideal case, shown in the waveforms of Fig. 28 (b) when 
one ACL output port is connected to an input port of 
another ACL part, is realizable for short interconnect 
lengths (less than five inches) orforthe case when the line 
is matched by the addition of a shunt termination resistance 
(Rt) in parallel with the input resistance (Ri), as shown in 
Fig. 29. 

If the only concern were the fidelity of the pulse waveform at 
the IC input or load end of the interconnection, which is 
often but not always the case, then a series termination 
scheme can be used, as shown in Fig. 30 (a). The resultant 
waveforms are shown in Fig. 30 (b). This figure shows a very 
good input pulse waveform at the load-end IC. Here, the 
value of the series resistor Rs is selected to make Ro plus Rs 
equal to Zo. If the output resistance Ro is 25 ohms and the 
characteristic impedance Zo is 100 ohms, then Rs is 75 
ohms. This approach is called ideal series matching. 

By studying the interconnection environment, the designer 
quickly learns that if the interconnection distance is "short," 
there is no concern and the waveforms of Fig. 28 (b) can 
prevail fairly well. The major design question, however, is 
what is "short?" Basic interconnect theory, as covered in 
the references given at the end of this section, states that 
transmission-line effects or wave effects become an 
important design consideration when the length of the 
interconnection approaches the wavelength of the signal 
(f c ) being transported. For ACL outputs driving transmission 
lines, the rise time t, and the fall time ti can be as little as 1.5 
nanoseconds. Consequently (from the theory references), 
printed-circuit board stripline interconnect lengths of about 
five inches or more should be treated as transmission lines 
for which either series or shunt terminations may be 
necessary to preserve system propagation delays. Another 
way to state this point is that it is desired that all ACL inputs 
switch on the first or incident pulse edge. Otherwise, a delay 
of 2td would be added, where t d is the delay of the stripline 
(about 1.5 nanoseconds per foot). 

Practical ACL Interconnect Design Rules 

Interconnect design rules for both AC and ACT series 
devices are considered for the following media: 

1. Stripline on glass-epoxy printed-wiring boards. 

2. Ribbon cable— single wire and alternate ground wire. 

3. Coaxial cable. 

The need for either shunt or series terminations will be 
illustrated for various interconnect lengths. 

Series Termination 

Fig. 30 illustrates the schematic and waveforms for a series 
termination (R s + Ro = Zo). This termination faithfully 
reproduces the IC output pulse with a delay of U. the line 
delay over length L. In this interconnection, reflections 
coming back to the input from the open (unloaded) end of 
the line are effectively terminated and no further reflections 
occur. This series termination is very effective for CMOS 
because the series resistor Rs does not limit fanout (Ri of 
CMOS is nearly infinite). Series termination for TTL logic 
has a moderate to disastrous effect on fanout and noise 



margin because each FAST input draws about 1.6 milli- 
amperes of sink current. 

In the waveforms of Fig. 30 (b), there is no series termination 
resistor (Rs = ohms) and reflections bounce back and 
forth with the result that there is a peak of about 1 volt 
somewhere in time depending on the line length. In this 
case the line length is 8 inches. In Fig. 30 (c) waveforms, a 
100-ohm series terminating resistor provides a good quality 
waveform at the end of the line (B) with all areas under 0.8 
volt. The fall time is also good. Note the reflection at the (A) 
falling edge, which is about 3 nanoseconds out, the round- 
trip delay for the experimental 8-inch stripline board. In Fig. 
30 (d), the 300-ohm series resistor Rs at A clearly makes Rs 
greater than the characteristic impedance Zo, and the 
waveform at B has about 5 nanoseconds of added delay 
because of the large RsG. delay. 
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Fig. 28. {a) Basic ACL interconnect environment, (b) Waveforms tor 
ideal situation where Ro Is less than Zo and Ri equals Zo {matched). 
(c) Waveforms for actual "real-world" situation where the inter- 
connection is unterminated, the interconnection length exceeds 
five inches, Ro is less than Zo, and Rl is very much greater than Zo- 
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Fig. 29. Line matched by shunt termination 
Zo. Produces waveforms of Fig. 28 (b). 
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CH. A =2 VOLTS/DIV. 
CH. B =2 VOLTS/DIV. 
TIMEBASE = 5 ns/DIV. (b) 



R s = OOHMS 




CH. A =2 VOLTS/DIV. R s = 300 OHMS 

CH. B =2 VOLTS/DIV. 

TIMEBASE = 10 ns/DIV. (d) 

As shown in Fig. 31 , other bus drivers or receivers may also 
be connected to a transmission line and load the line 
incrementally by G, the distributed input capacitance. The 
net effect is to reduce the Zo of the stripline bus as a result of 
the added Ci. 

Zo = [Lo/(Co + C,)] 1 ' 2 

Reflections occur because of the very high Ri of the ACL 
devices at B plus the discontinuities caused by the 
distributed Ci. A series termination resistor (Rs) of the 
proper value connected right at the ACL driver output pin at 
A effectively stops the reflection at the A end, and because 
there is no reflection back down to the B input, there is no 
undesirable ringing of the line. 

A summary of the experimental results for an 8-inch two- 
sided PC board stripline interconnect of any AC/ACT type 
follows: 

1. ForTTL logic levels (Vil = 0.8 volt) using ACT types, a 
series Rs of 100 ohms is beneficial and provides for a 
clean signal at the load or input end of an inter- 
connection. A value between 50 and 100 ohms works 
well. 

2. For CMOS logic levels, no series termination resistor 
Rs is needed. Signals stay within the noise immunity 
levels of AC logic; i.e., V> L max = 1 .5 volts and Vmmin = 
3.5 volts where the typical switching level is 2.5 volts. 



CH. A =2 VOLTS/DIV. 

CH. B =2 VOLTS/DIV. 
TIMEBASE = 10 ns/DIV. 



R s = 100 OHMS 



(C) 



Fig. 30 (a) Interconnect configuration showing series termination 
resistor (Rs)for driving from AtoB through a stripline bus on a PC 
board. The ideal waveforms are also shown, (b) Waveforms for 
unmatched circuit in which there is no series termination (R s = 0) 
and reflections peak to one volt, (c) Waveforms for circuit using a 
1 00-ohm series termination resistor (Rs). Reflections are terminated 
at PCB-A end. (d) Waveforms for circuit using a 300-ohm series 
termination resistor (Rs). Reflections cause slow signal buildup at 
A and B ends. 



Driving Over Long Distances 

AC/ACT types can reliably drive up to 16-megahertz data 
over 30 feet of ribbon cable, as illustrated in Fig. 32, where 5 
megahertz is used as an illustration. The series resistor Rs 
(33 ohms) is used to terminate the lines. Over the 30-foot 
distance, although there is some cross coupling of signals 
(see Fig. 32 waveforms), it is conveniently attenuated with 
the small RC network at the receiving end inputs. Any AC or 
ACT type output is a suitable transmitting source, but only 
AC types should be used at the receiving end. FAST types 
cannot be used in this situation because they cannot handle 
the added series resistor Rs nor do they have the noise 
immunity required at the inputs. The ribbon cable recom- 
mended is No. 28 AWG with the alternate wi res grounded as 
partial cross-coupling shields. Twisted-paircable would be 
even better in this long-interconnection arrangement. 




Fig. 31. Transmission tine feeding a number of ACL inputs. 
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CH. A =2 VOLTS/DIV. 
CH. B =2 VOLTS/DIV. 

TIMEBASE = 50 ns/DIV. 



(b) 



CH. C =2 VOLTS/DIV. 
CH. D =2 VOLTS/DIV. 

TIMEBASE = 50 ns/DIV. 




CH. C =2 VOLTS/DIV. 

CH. E =2 VOLTS/DIV. 

TIMEBASE = 50 ns/DIV. 

DELTA V = 780 MILLIVOLTS (d) 

Fig. 32. (a) Transmission of 5-megahertz signal over 30 feet of 
28-gauge ribbon cable. Series termination resistor and crosstalk 
attenuation RC circuit are used, (b) Switched line waveforms at 
points A and B. (c) Switched line waveforms at points C and D. (d) 
Crosstalk signal on quiet line E resulting from influence of 
waveform at point C. 



(c) 
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Shunt Termination 

Traditional transmission lines designed for bipolar logic 
use shunt terminations at the load end to prevent reflections 
from developing. Fig. 28 (b) shows this termination in an 
ideal situation. For ACL logic this interconnection is 
achieved by the insertion of a resistive shunt termination Rt 
right at the inputs, as shown in Fig. 33. It should be 
remembered that AC/ACT inputs are of nearly infinite 
resistance. This situation is very favorable for AC/ACT logic 
devices because the Ri of the device does not influence Rt 
or unbalance the results. This advantage does not exist for 
bipolar FAST devices. For these types, the Ri for logic low 
levels is under 2 kilohms and for high-level signals it is over 
7 kilohms. 

The example shown in the Fig. 34 test circuit and the 
waveforms in Fig. 33 (b) illustrate how excellent ACT input- 
signal integrity can be achieved. Note that all reflections are 
kept below 0.8 volt (Vil of TTL and ACT types). In order to 
reduce the extra 40 milliwatts of power that this resistive 
termination generates, 50 milliwatts can be eliminated by 
blocking the direct current flow to ground with a 0.1- 
microfarad blocking capacitor in series with the 470-ohm 
resistor of Fig. 34. 

When AC types are used as input (line receiver) devices, an 
outstanding advantage is achieved. This advantage is that 
no shunt termination is required to achieve incident wave- 
edge switching at both ends of a transceiver interconnection, 
as shown in Fig. 35 (a). In Fig. 35 (b), a plot of the incident- 
edge signal at the drivers on either end shows that the 
output resistance of the AC types is low enough to attenuate 
reflections coming back from unterminated loads through a 
50-ohm transmission line. Note that the Vol of 1 .65 volts and 
the Voh of 3.85 volts meet the 30 per cent noise immunity 
criteria for AC types. 
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CH. A =2 VOLTS/DIV. 

CH. B =2 VOLTS/DIV. 

T1MEBASE = 10 ns/DIV. 
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Fig. 33. {a) ACL circuit using shunt termination resistor R^ equal to 
Zo. (b) Waveforms maintain integrity. 
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Fig. 34. (a) Stripline interconnection with VME termination at 
receive end. (b) Equivalent circuits. 

Fig. 35 performance is valid for temperatures up to 85°C. 
Between 85° C and the maximum temperature value of 
125°C, the transmission line Zo must be 75 ohms or more. 
Each AC/ACT data sheet provides the additional high- 
current specification, which guarantees this performance 
capability; i.e. drive 50- to 75-ohm lines without power- 
absorbing terminations. The waveform of Fig. 35 (c) 
illustrates that for eight inches of two-sided board stripline, 
no terminations are necessary for AC types. However, for 
this poor type of stripline (two-sided board) the significant 
inductance of the PC trace causes RLC ringing that barely 
stays below 1.5 volts, the limiting Vil for AC inputs. The 
simple addition of a 470-ohm shunt termination resistance 
to ground dampens the ringing to 1.1-volts peak, leaving a 
0.4-volt noise margin. See Fig. 35 (d). With the 470-ohm 
termination at the input, this line could be 12 inches or 
more. For a transceiver type, the 470-ohm resistor would be 
used at both ends of the line. If a multilayer board is used to 
produce an interconnect having a lower characteristic 
impedance, the ringing would be much less than shown in 
Fig. 35 (c). Longer unterminated interconnections (more 
than eight inches) are reliable. 

Effects of Distributed Taps on a Bus Line 

Under the heading Series Termination, the subject of 
distributed AC/ACT taps was briefly discussed. Because 
the use of taps is a common practice, such as the 21 I/O 
ports for each of the 21 possible cards in a fully populated 
VME backplane, the effects and the design remedies require 
attention. It is recalled that an ideal transmission line 
produces perfectly shaped waveforms at the transmit and 
receive end, as shown in Fig. 28 (b). In Fig. 36 (a), a VME 
backplane having 21 I/O ports is depicted. Each ACL I/O 
port is represented by a net capacitance (see Fig. 36 (b)) of 
about 20 picofarads, including the IC port, PC board 
stripline, and connector pin capacitance. This net capaci- 
tance can easily reduce Z by about 2/3 from 1 00 ohms to 33 




8 INCHES OF 20-MIL WIDE PC TRACE 



-'OH 



Fig. 35. (a) Unterminated interconnection using AC types at line 
receive end. No shunt termination is required. (b) Plot ot AC/ACT 
output driving SO-ohm line, (c) Waveforms for 8-inch board 
stripline. (d) Waveforms tor 8-inch board stripline with added 470- 
ohm shunt termination resistance to dampen ringing. 



ohms. The upper sketched waveform of Fig. 36 (c) depicts 
how the mismatched line produces a pulse of reduced 
amplitude for 2U (the round-trip delay time of the line). By 
changing the value of termination resistor R T to 66 ohms at 
each end of the line, the shape of the line pulse waveform is 
restored to its desired rectangular form, the lower waveform 
in Fig. 36 (c). The full amplitude swing is also reduced, 
however, because the net resistive load seen by the AC/ACT 
driver is 33 ohms. 

Termination power goes up by 2/3, which is not too 
desirable. The message here is clear. The designer should 
design the backplanes for the least number of bus taps and 
should select low-capacitance connector pins and IC ports 
(small outline package). 

Fig. 36 (c) also illustrates some close-in unattenuated 
reflections at the driver port. These reflections illustrate that 
the I/O ports close in to the driver cause low-impedance 
reflections because of their distributed capacitances. These 
reflections must simply be absorbed by the on-resistance of 
the AC/ACT output drivers. Fortunately, even in a worst- 
case VME bus, these reflections are under 1 .5 volts and AC 
types have the noise margin to work reliably in this difficult 
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backplane environment. ACT inputs, however, with a Vu.max 
of only 0.8 volt present a problem. The solutions to this 
problem are as follows: 

1. For pulse edges that do not have to be monotonic 
through the 0.8-volt lower ACT input switch point, the 
designer should make sure that there is enough delay 
for the reflection to stay under 0.8 volt (about 10-20 
nanoseconds). 

2. For clocks and strobes requiring good monotonic 
edges, the designer should parallel two or three ACT 
I/O paths together to reduce the output Ron of the 
ACT devices by two or three times. This arrangement 
will sufficiently attenuate close-in backplane reflec- 
tions. The designer should remember that two times 
ACT drives is 48 milliamperes and three times the 
drive is 72. The functions paralleled should always be 
in the same IC package. 

3. The designer should distribute clock or strobe drivers 
in the same IC package as shown in Fig. 37 to further 
reduce reflections and produce excellent monotonic 
edge performance. 
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Fig. 36. Distributed AC I ACT loads on a transmission line, (a) 
ACI ACT transceiver with 21 I/O ports connected to VME backplane. 
(b)A CIA CT 1 10 ports look like a pure capacitive load that changes 
the effective Zo of the line, (c) Waveforms for Rt greater thanZo and 
for Rj equal to Zo. 
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Fig. 37. Recommended distribution of clock or strobe drivers. 

Simultaneous Switching Transients for Driving 
Transmission Lines 

Fig. 38 illustrates that when an ACL output device drives a 
100-ohm transmission line, it really looks into a 50-ohm 
resistive load (two parallel 100-ohm branches of the line 
with Zo = 100 ohms). The waveform of Fig. 38 shows that a 
peak switching transient of under 50 milliamperes is drawn 
for two or three nanoseconds. In a worst-case situation, an 
octal device with eight outputs switching simultaneously 
could theoretically draw 8 x 50 milliamperes or 0.4 ampere. 
Although 0.4 ampere is a lot of current for a high-frequency- 
content transient, it is under the peak switching current 
developed by the direct drive of a pure 50-picofarad 
capacitive load (a worst case). The "real world" of backplane 
or bus systems is an instantaneous 50- to 1 50-ohm resistive 
transmission-line load as depicted in Fig. 38. If the effects of 
simultaneous switching are applied to this load, the induced 
voltage transient (V lp) on the eighth unswitched output 
would be less than one volt. 

Mln/Max Propagation Delay and Delay Skew 

The designer of bus interfaces, or bus protocols, has many 
considerations for reliable bus or backplane data handling. 
The ideal goal is a logic level error probability of per cent. 



One of the most critical and system-speed-limiting 
parameters is worst-case min/max propagation delay. This 
parameter considers data-sheet-guaranteed min/max delay 
as a function of supply voltage V C c, temperature, distributed 
capacitance, and high/low transitions. This variation in I/O 
delays must also consider simultaneous switching delay 
skew; i.e., the tpLH/tpHL for one output of an octal bus 
interface type compared to values when all eight outputs 
simultaneously switch. As mentioned earlier, simultaneous 
switching lifts the output driver ground reference and also 
lowers the instantaneous V C c reference level. This change 
momentarily reduces gate-to-source voltage, reduces g m , 
and produces an increase in Ron in MOS transistors. Thus, 
the bigger the output stage RC delay, the bigger the change 

in tpi_H/tpHL. 

Information on min/max delay variations of ACL devices 
follows: 

1 . All ACL data sheets provide the design engineer with 
one min and max delay limit for tpLH and tpHL- Unlike 
the designed-in unbalanced value for bipolar FAST 
types, the same value applies to both tpLH and tpHL. 
This value is for worst-case voltage, min/max voltage, 
and min/max worst-case temperature conditions. C L 
is pegged at 50 picofarads. The data sheets have 
supply voltage entries at 1.5, 3.3 ± 0.3, and 5 ± 0.5 
volts. Fig. 23 in the Technical Overview Section shows 
a curve of normalized delay as a function of Vcc 
variation for all AC/ACT types. Fig. 22 shows delay as 
a function of C L , and Fig. 24 shows delay as a function 
of temperature. 

2. Simultaneous switching delay skew for ACL types is 
relatively small because of the extensive chip and 
package features of the GE/RCA AC/ACT product 
that reduce Vcc and ground bounce to a minimum. 
Although the data given in Table VIII is only a sample 
of skew data, it is representative because all AC/ACT 
interface types have the same output stage and 
Vcc/ground distribution features. 

Input Terminations 

This section discusses the termination of used and unused 
inputs to ACL devices. 

Unused Inputs are terminated as shown in Fig. 39 (a). Logic 
inputs for non-l/O ports should be terminated to Vcc or 
ground with or without a resistor. The value of the resistor 
can range from to one megohm. I/ O or transceiver ports 
should be terminated to V C c or ground only by means of a 
resistor of 100 ohms minimum to one megohm maximum, 
as shown in Fig. 39 (b). The consideration here is that if the 
port is in the driver mode, short to Vcc or ground must be 
avoided. 

Used Inputs are terminated as shown in Fig. 39 (c). There 
are application situations in which an input may become a 
floating one when system power is on. An example is for 
CMOS inputs coming off an edge card connector. If the 
card driving a particular bus line is pulled, then the CMOS 
input at the receiving PC card input becomes floating. The 
rule here is to terminate such inputs to Vcc or ground with a 
resistor 100 ohms to one megohm in value. If the inter- 
connection is a terminated bus, however, such as a 
terminated VME backplane, individual input terminations 
such as those shown in Fig. 39 (c) are not required. 
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Fig. 38. Current transient caused by line driving, (a) Circuit, (b) 
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Fig. 39. Input terminations lor (a) unused logic inputs, (6) unused 
I/O ports inputs, and (c) used inputs coming off an edge card 
connector. 



Insertion and Removal of Live PC Boards. 

"Live" insertion refers to the plugging in of a PC board or 
daughter card into an electrically live bus, backplane, or 
mother board. The designer using ACL logic devices 
should assume that some bus activity may be electrically 
disrupted momentarily because of interference at plug in. 
Live removal merits the same considerations. Fig. 40 shows 
the electrical circuit for ACL types that could momentarily 
disrupt a bus line. If either the input or output pin of an ACL 
bus driver/receiver at the PC board interface to the bus 
touches the bus before Vcc makes contact, the entire PC 



board takes power off the bus line, if it is in the high state. 
This action would bring the Vi H level under the Vmmin value 
and thus the signal level on the bus would be non- 
determinate until the Vcc pin completes contact. If a system 
designer requires live insertion without fault tolerance, the 
most reliable design solution is for PC boards to have 
longer pins for Vcc and ground. This difference in pin 
lengths assures that the diodes of Fig. 40 will not momen- 
tarily conduct. Because of the latch-up-free production 
process and circuitry, as discussed earlier, no harm to ACL 
ICs occurs if the I/O protection diodes momentarily conduct. 
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Fig. 40. ACL I/O clamp diodes can momentarily pull down a high 
state on a bus. 



Bus Contention 

When more than one driver is connected to a bus, which is 
usually the case as illustrated in Fig. 41, contention could 
occur. Considering the actual min/max spread of IC logic 
line delays and the differences in interconnect delays 
(delays are approximately 1.5 nanoseconds per foot), it is 
not surprising that bus contention among drivers could 
occur. 

Fig. 42 shows the bus contention delay waveforms for all 
AC/ACT 2- or 3-state output devices, except for the open- 
drain types. The separate waveforms for AC and ACT types 
are shown and compared to bipolar FAST types. Because of 
the well balanced AC/ACT output drive (Iol = Ioh), bus 
contention gives a possible mid-state delay of typically a 
few nanoseconds or in the worst case (t m „ - t m m) about 
seven nanoseconds. For comparison, bipolar FAST bus 
drivers have the same worst-case delay for the low-to-high- 
state changes, but the much heavier sink current (48 to 64 
milliamperes) compared to source current (3 to 15 mi 1 1 i- 
amperes) keeps Vol below Vm. Good IC decoupling is 
essential because, at the momentary Vcc/2 level, up to 100 
milliamperes could flow from V C c to ground. This condition 
is an example of where ACT types provide superior bus 
performance because of their Vmmin value of two volts. 

A good solution to contention problems is the use of the 
AC/ ACT open-drain types as bus drivers. Types suggested 
include the following: 

AC/ACT 05 Hex Inverter with Open-Drain 

Outputs 

AC/ ACT 647/649 Octal Bus Transceiver Register 

With Open Drain 
AC/ACT 653/654 Octal Bus Transceiver Register, 

Open Drain A Side, 3-State B Side 
AC/ACT 7623 Octal Bus Transceiver, Open Drain 

A Side, 3-State B Side, 

Non-Inverting 

With these types, not only is bus contention eliminated, but 
a very useful form of bus logic, called "bus wired-OR" can 
be used. Bus arbitration design problems are also resolved 
by the use of the wired-OR. Most bus designs use wired-OR 
for some lines, but with proper design it could be used for 
most or all lines so long as the pull-up delay (t PL H)dueto the 
use of resistive bus-termination networks is not excessive 
for the speed of the system. 



Bus Drivers 

Individual ACL bus drivers connected to a VME bus, 
multibus, or other electrical backplane may have the edge 
waveforms shown in Fig. 43. Each bus tap has a net 
capacitance that ordinarily disrupts transmission line 
performance and produces reflections with undesirable 
VoLpand Vohv signals, as shown in the waveforms of Fig. 43. 
Voup and Vohv are the peak and valley values of Vol and Voh, 
respectively. If the value of Volp exceeds the logic Vil or 
goes below Vol, a logic error is possible. Table XII reviews 
the specifications for AC and ACT types and shows practical 
values of Volp and Vohv for AC and ACT outputs driving a 
well-populated VME bus. The problem area, emphasized in 
the Table, is the V| L for TTL logic levels applicable to ACT or 
to any bipolar FAST device because Volp is greater than Vi L . 




Fig. 41. Multiple bus drivers. 
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Fig. 42. Bus contention delay waveforms for AC and ACT CMOS 
types and for bipolar FAST types. 



Design Considerations 



— 



Table XII. Vil and V IH Specifications for AC/ACT Types and 
Practical Values of Voir and Vohv for AC and 
ACT Outputs Driving a VME Bus. 





AC Types 


ACT Types 


Specifications: 

Low-Level Input Voltage 
V, L 


1.35 


0.8* 


volts 


High-Level Input Voltage 

V,H 


2.15 


2 


volts 


Practical Values: 








Low-Level Output Voltage 
Peak Value, Volp 




1 


volts 


High-Level Output Voltage 
Valley Value, Vohv 




4 




volts 


* Problem area; see text. 









There are several solutions to this problem. For applications 
of ACT types where there are data/address or non-edge- 
sensitive lines, the user should allow a bus settling time of 
10 to 20 nanoseconds. For clocks or strobes where 
monotonic edges are important, the designer should 
increase the output device drive current by paralleling two 
or three (three is best but more is satisfactory) inputs and 
outputs of the bus interface logic functions, as shown for 
the AC/ACT 240 type in Fig. 44. It is very important that the 
paralleled functions all be in the same IC package. 

For applications of AC types, this problem does not exist 
because the superior input noise immunity of these types 
gives sufficient noise margin. The fastest and most reliable 
(compared to ACT or FAST/AS/S type applications) bus 
system designs are achieved with the advanced high-speed 
CMOS AC type ICs. 




OTHER BUS I/O 



POWER SUPPLY VOLTAGES 

The GE/RCA AC types have a power supply range of 1 .5 to 
5.5 volts with an absolute maximum supply voltage rating of 
6 volts. The ability to operate these types with a 1.5-volt 
supply makes them particularly useful in battery-operated 
equipment and especially in systems including memories 
that feature 1.5-volt standby operation. 

The operating supply-voltage range for ACT types is 4.5 to 
5.5 volts, or 5 volts ± 10%. ACT types can operate down to 
1 .5 volts, but this mode of operation is recommended only 
for data retention or battery back-up. 

Battery Back-Up Operation 

Battery-back-up operation can be easily implemented in 
systems containing ACL devices. An example of such an 
arrangement is given in Fig. 45. The minimum battery 
voltage required is only 1.5 volts plus the voltage drop of 
one diode. Schottky diodes should be used because of their 
very low voltage drop (typically 0.2 volt). In Fig. 45, GE/RCA 
High-to-Low Level Shifters HC4049 or HC4050 are used to 
prevent the flow of positive input currents into the system in 
the event of input voltage levels greater than one diode 
voltage drop above Vcc. These types do not have clamp 
protective devices at the Vcc inputs. More information on 
this subject can be obtained from ICAN-7373, Logic Designs 
for Battery-powered or Battery-Backed-Up Operation. 
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Fig. 44. Paralleled A CIA C T functions must be in same IC package 
only. 
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Fig. 43. AC/ACT bus driver circuit and edge waveforms. Fig. 45. Example of AC/ACT system with battery back-up. 



38 



Power Supply Regulation and Decoupling 

The wide power supply range of 1.5 to 5.5 volts for AC 
devices may suggest that regulation is not necessary. But, it 
must be realized that a changing supply voltage affects 
system speed, noise immunity, and power consumption. 
Because noise immunity and even the correct operation of 
the circuit can be affected by noise spikes on the supply 
lines, matched decoupling is always necessary in dynamic 
systems. 

AC and ACT types both have the same power supply 
regulation and decoupling requirements. The best method 
of minimizing spiking on the supply lines is by implementing 
good power supply and ground busing and by having low 
ac impedances from the Vcc and ground pins of each 
device. Because the minimum value of a decoupling 
capacitor depends on the voltage spikes that can be 
allowed, it is a general rule to restrict ground and Vcc noise 
peaks to 100 millivolts. A local voltage regulator on the 
printed-circuit board can be decoupled by means of an 
electrolytic capacitor of 10 to 50 microfarads. 

The selection of a bypass capacitor for an Octal Driver 
types falls into one of the cases listed below. The equation 
for all three cases is 

Cbypm. = 8 Ipe.k At/Av 

1. Worst-Case Pure Capacitance Load 

lp..k = short-circuit current for an AC/ACT output 
(200 milliamperes) 

At = 6 nanoseconds for a load of up to 
300 picofarads 

Av = 0.1 volt (assumed drop allowed) 

C > p„. = (8)(0.2)(6x10-»/0.1) 

= 96 nanofarads 

The practical value to use is 0.1 microfarad. 

2. Average Stripline Drive 
Zo = 300 ohms 

I peak ~ 5 volts/150 ohms = 33 milliamperes 
At = 2 nanoseconds 
Av = 0.1 volt 

C By p«.. = (8) (33 x 10" 3 )(2 x 10~*/0.1) 
= 5.3 nanofarads 
The practical value to use is 0.0056 microfarad. 

3. Driving resistive load (100-ohm transmission line) 
Zo = 100 ohms (two branches in parallel is 50 ohms) 
Ipe.k = 5 volts/50 ohms = 0.1 ampere 

At = 3 nanoseconds 

Av = 0.1 volt 

Cp„„.= (8)(0.1)(3x10-"/0.1) 

= 24 nanofarads 

The practical value to use is 0.01 microfarad. 

Foreach case, the designer should keep the lead lengthsof 
the capacitors very short and use good quality radio- 
frequency capacitors such as class 1 monolithic ceramic 
types. These types are very low loss at high frequencies and 
over a wide temperature range. 



INTERFACING 
Interfacing with ACL Logic 

ACT logic, like the slower HCT logic, is the most versatile 
logic family available for interfacing between any CMOS or 
TTL logic-level devices, as shown in Fig. 46. The only 
restrictions are the input rise and fall slew rates (see 
AC/ACT data sheets). If the maximum rise or fall slew rate 
of the CMOS or TTL output is too slow, the AC/ACT14 or 
HC/HC14 Hex Schmitt Trigger types are available and 
should be used to speed up slow output pulse edges. Note 
in Fig. 46 that ACT logic devices also accept NMOS logic 
levels. 

Fanout restrictions to AC/ACT or TTL logic families are 
discussed in the Technical Overview Section of this 
Databook. 

AC types, as shown in Fig. 46, cannot be directly driven 
from any of the TTL families because the TTL output 
voltage high, VoHmin, does not satisfy the AC input voltage 
high, ViHinin, specification. To meet minimum Vih require- 
ments, AC types, however, can use a pull-up resistor, as 
illustrated in Fig. 47, to accept TTL logic-level inputs 
reliably. 

Interfacing AC/ACT logic with ECL logic is an important 
application requirement because of the very high speed of 
AC/ACT. Fig. 48 illustrates use of available ECL to TTL 
logic transistor types that are applicable to ACT types. 



ALL 
NMOS/CMOS' 
OR 
TTL LOGIC 
LEVEL DEVICES 





ACT 









ALL 
NMOS/CMOS 
OR 
TTL LOGIC 
LEVEL DEVICES 



•SLOW RISE AND FALL TIME MAY REQUIRE A SCHMITT INTERFACE. 



CMOS 
LOGIC " 
LEVELS 




ALL 
NMOS/CMOS 
* OR 

TTL LOGIC 
LEVEL DEVICES 



Fig. 46. AC/ACT NMOS/CMOS interlacing using AC and ACT 
types. 



Vcc 



- SLOWS SPEED DOWN 

- INCREASES POWER DISSIPATION 
I . / - DECREASES NOISE MARGIN 
\/y - DECREASES FAN-OUT 



Fig. 47. Use of pull-up resistor to interlace TTL and AC de 
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Design Considerations 



VAC1 
Q5 V 



V C C 

)5 V 



AC/ACT 
TYPE 



VCC 
Q2 V+0.01 V 



25 flF 



0.1 )lF 



25 flF 

— )l — 



6 LINES 

/ 



JfGNC 



Q5 V 



0.1 flF 



TO 100 K ECL 
CIRCUITS 

— ►Q 

Q 



V CC 
Q2 V±0.01 V 



25 fjF 

1< 

0.1 flF 



0.1 yF 



FROM 
100 K 
ECL 



VCC 



6-2.5 V±0.01 V 



25 flF 



5)5 V 





TO ACL CIRCUITS 



AC/ACT 
TYPE 



-J-GNC 



(a) 



- °- 1 P F ^ 
- 0-2.5 V±0.01 V 

v ee 



(b) 



Fig.48. Use of logic translator types to interface AC/ ACT logic with 
ECL logic, (a) Interfacing AC/ ACT to ECL circuits. (i>) Interfacing 
ECL to AC/ACT circuits. 



Drop-In Replacements Using ACT Logic Types 

ACT types are uniquely designed to have the direct logic- 
level interface compatibility that enables them to replace 
FAST/AS/S/ALS TTL logic devices of the same function as 
specified by the 54/74-series standard logic function 
nomenclature. ACT types should not be used to replace 
slower logic devices such as LSTTL or HCT because of the 
very significant three to four times faster propagation delay, 
edge rates, and correspondingly higher switching currents 
and higher EMI spectrum production. 

There are, however, some definite possible limitations to 
direct drop-in replacement of FAST/AS/S/ALS types with 
ACT types that must be considered. The considerations 
are: 

1 . Certain bus driver types in the FAST or AS family have 
sink-current capabilities greater than 24 milliamperes; 
namely, 48 to 64 milliamperes. Types that are in this 
category include 

240 623 

241 646 

244 647 

245 648 

540 649 

541 654 

This 48 to 64 milliampere current value, as discussed 
earlier, may be necessary for driving high-fanout 
backplanes having resistive terminations requiring 
sink currents greater than 24 milliamperes. Clocks 
and strobe signals are also in this category, as 
discussed earlier (see Bus Drivers). Consequently, if 
power is to be saved, some redesign of the printed- 
circuit board is needed in order to parallel ACT 
devices within the same package. 



5 V 3.3 v 5 v 

1 1 A 



TTL* 


► 


AC 






TTL- 






> ► 



•FAST/AS/S/ALS FAMILIES 



b V 

I 



Fig. 49. Use of both 3.3- and 5-volt supplies together. 

2. Trace lengths of printed-circuit board intercon- 
nections of five inches or more. A good printed- 
circuit-board design for FAST interconnects of 
relatively long length should have a shunt termination 
to achieve good pulse edge fidelity. Because of the 
high-impedance input of AC/ACT devices (Ri greater 
than 100 kilomegohms; G of 7.5 picofarads), more 
reflected-wave energy can occur than with FAST. 
Consequently, the addition of 470 ohms of termination 
resistance to ground directly at the ACT input is 
recommended. 

3. If the FAST types use ribbon cable to interface, the 
higher input impedance at the receive end may 
require termination resistance and some small 
capacitance to ground to reduce crosstalk. When 
FAST types are used for both the driver and the 
receiver, it is recommended that ACT types be 
substituted for the driver and AC types for the receiver. 
With these substitutions, noise performance results 
should be much superior to the results with FAST 
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. Design Considerations 



LOWER-VOLTAGE OPERATION 

For CMOS logic "less is best" in terms of all-around 
optimum system performance. The designer of CMOS logic 
circuits using AC Devices can make effective use of the 
broad-range supply-voltage capability (1.5 to 5.5 volts) to 

1. Minimize operating power consumption 

Pope,.ting = CVcC^ 

2. Minimize switching-current transients into capacitive 
loads 



CAv/At 



3. Minimize EMI spectrum production. Table VII in the 
Technical Overview Section shows how output 
transition times and, hence, Fourier frequency 
components are reduced by operation at lower supply 
voltages. 

The equipment designer can use the propagation delays as 
guaranteed in the data sheets at 1.5 volts or, more 
importantly, at the new industry standard 3.3 ± 0.3 volts 
(see references at end of section) to determine if the logic 
speed needs are being met. Fig. 23 in the Technical 
Overview Section, the curve showing normalized propa- 
gation delay as a function of supply voltage, is also very 
useful in this consideration. 

Although these three significant benefits of operating AC 
logic below 5 volts, namely 3.3 volts, are enticing, there are 
negatives to consider besides a little slower speed. At 3.3 
volts, AC logic has a speed just a bit faster than ALS TTL 
operating at 5 volts. These negatives are: 

T. Five volts is a widely used logic supply voltage and 
there are many TTL and CMOS logic, microprocessor, 
and other devices designed for 5-volt use only. 

2. Power supplies having both 5-volt and 3.3-volt taps 
are not currently readily available. Moreover, power 
supply regulation at 3.3 volts is less efficient than at 5 
volts. 



The design remedy for the first item above, 5-volt interfacing 
with TTL, is straightforward, as shown in Fig. 49. AC/ACT 
data sheets have full dc/ac parameters for 3.3 ±0.3-volt 
operation and such items as sink current for TTL fanouts 
can easily be accessed. 

The solution to the second item above, the lack of 3.3 ±0.3- 
volt regulated supplies, is not so easy to achieve. It requires 
design innovations through either localized 3.3-volt zener 
regulation from the 5-volt rail, or power supply design 
changes to bring out a 3.3-volt tap. 

The prognosis for wider use of more optimized 3.3-volt 
logic or, even further downstream, 2-volt logic is tied 
heavily into the development of even faster, smaller- 
geometry CMOS VLSI devices. CMOS devices with features 
sized at less than one micron can potentially have problems 
with internal electric fields which, if not remedied by 
process innovation, may require operation at lower than 
five volts. Also, the operating power, switching transient 
production, EMI generation of logic with sub-nanosecond 
delays also point to the need for operation at lower than five 
volts. ACL specifications are well poised to provide excellent 
1 .5- to 5-volt "glue" logic functions and data specifications 
as this surge to higher-speed, smaller-geometry CMOS 
goes forward. 
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Family Ratings and Specifications 
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Family Ratings and Specifications 

Ratings and Operating Conditions 



The absolute maximum ratings, recommended Detailed technical information on each individual type is 
operation conditions, and dc specifications tables of the provided in the technical data section. 
ACL family are shown on the following pages. Note that 
the parameter l z applies only to three-state and open- 
drain device types. 



MAXIMUM RATINGS, Absolute-Maximum Values:! 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for V Q < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or V < Vcc + 0.5 V) ±50 m A 

DC Vcc or GROUND CURRENT (Ice or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T„ = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta)' 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

*(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

AAbsolute-Maximum Ratings are those values beyond which damage to the device may occur. 
Functional operation under these conditions is not implied. 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3 6 V to 5 5 V (AC TvDes) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 
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Family Ratings and Specifications 

Specifications 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


| 
(mA) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 


— 


1.2 


— 


1.2 


— 


V 


3 


2.1 


— 


2.1 


— 


2.1 


— 






5.5 


3.85 


— 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage V, L 






1.5 


— 


0.3 


— 


0.3 


_ 


0.3 


v 


3 


_ 


0.9 


— 


0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V OH 


V,H 

or 
V, L 

# 


-0.05 


1.5 


1.4 


— 


1.4 


_ 


1.4 


— 


V 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 


-0.05 


4.5 


4.4 





4.4 





4.4 





-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


VlH 

or 

v. 
# 


0.05 


1.5 


— 


0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 


- 


0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 




— 


- 




- 


1.65 


Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 




+0.1 




+1 




±1 


pA 


3-State Leakage 
ourrentA loz 


V, H 

or 
V, L 




5.5 




±0.5 




+5 




±10 






V = 
Vcc 
or 

GND 










Quiescent Supply 
Current, MSIt Ice 


V cc 
or 
GND 





5.5 




8 




80 




160 


m 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
A3-State devices only (off-state leakage current for open-drain types). 

t SSI/FF limits are 4 ,uA@ + 25°C, 4G>A@0to +70°C, - 40 to +85°C, 80^A @ - 40 to +125°C (74), -55to+ 125°C (54). 



Family Ratings and Specifications . 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


y 
(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 


- 


0.8 


- 


0.8 


- 


0.8 


V 


High-Level Output 
Voltage V h 


V 1H 

or 
V IL 
# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V IL 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 






- 


1.65 








5.5 












I .DO 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


PA 


3-State Leakage 
CurrentA loz 


V IH 

or 

V, L 
Vo = 

Vcc 

or 
GND 




5.5 




±0.5 




±5 




±10 


VA 


Quiescent Supply 
Current, MSI+ Ice 


Vcc 
or 
GND 


b 


5.5 




8 




80 




160 


M 


Additional Supply Current 

per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
A3-State devices only (off-state leakage current for open-drain types). 

t SSI/FF limits are 4M@ + 25°C, 40>A @0to +70°C, -40 to +85° C, 80>A @ - 40 to +125°C (74), -55 to + 125°C (54). 



OPERATING AND HANDLING CONSIDERATIONS 

1. Handling 

All inputs and outputs of RCA CMOS devices have a 
network for electrostatic protection during handling. 
Recommended handling practices for CMOS devices 
are similar to those described in ICAN-6525, "Guide to 
Better Handling and Operation of CMOS Integrated 
Circuits." 

2. Operating 

Operating Voltage 

During operation near the maximum supply voltage 
limit, care should be taken to avoid or suppress power 
supply turn-on and turn-off transients, power supply 
ripple, or ground noise; any of these conditions must 
not cause Vcc — Gnd to exceed the absolute maximum 
rating. 



Input Signals 

To prevent damage to the input protection circuit, 
input signals should never be greater than Vcc nor less 
than Gnd. Input currents must not exceed 20 mA even 
when the power supply is off. 

Unused Inputs 

A connection must be provided at every input terminal. 
All unused input terminals must be connected to either 
Vcc or Gnd, whichever is appropriate. 

Output Short Circuits 

Shorting of outputs to Vcc or Gnd may damage CMOS 
devices by exceeding the maximum device dissipation. 
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Technical Data 
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FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Quad 2-lnput NAND Gate 



Type Features: 

■ Typical propagation delay (ACOO): 

3.2ns @ Vcc = 5 V, T A = 25° C, C L = 50 pF 



The GE/RCA CD54/74AC00 and CD54/74ACT00 are quad 
2-input NAND gates which utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. The CD54AC00 
and CD54ACT00are supplied in 14-lead dual-in-line ceramic 
packages (F suffix). The CD74AC00 and CD74ACT00 are 
supplied in 14-lead dual-in-line plastic packages (E suffix) 
and in 14-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 



INPUTS 



OUTPUTS 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 
u Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply, 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor 
Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or V Q > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (l C c or Ignd) ±100 mA' 

POWER DISSIPATION PER PACKAGE (Pq): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100° C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125° C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T s ,g) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



File Number 1855 



CD54/74AC00 
CD54/74ACT00 

RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V cc ": 








1.5 
4.5 


55 
5.5 




ACT Types 








V 
V 


DC Input or Output Voltage. Vi, V 







Vcc 




Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 

-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V(ACTyp-- ; 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 













50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 
CHARACTERISTICS 


TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V, t 






1.5 




0.3 




0.3 




0.3 




3 




0.9 




0.9 




0.9 


V 


5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage V 0H 


V,H 

or 
V, L 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 








1.65 






-50 


5.5 












1.65 


Low Level Output 
Voltage Vol 


V, H 

or 
V, L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current \, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 




Quiescent Supply 

Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 


0* 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



Technical Data 

CD54/74AC00 
CD54/74ACT00 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 

V v I 


■o 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vih 






4.5 
to 


2 




— 


2 


— 


2 


— 


V 






5.5 


















Low-Level Input 
Voltage V, L 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 


VIH 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage V h 


or 
V, L 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


V 




# 


-75 


5.5 






3.85 












• 


-50 


5.5 




_ 


_ 


_ 


3.85 


_ 




Low-Level Output 


V, H 


0.05 


4.5 




0.1 




0.1 




0.1 




Voltage Vol 


or 
V, L 


24 


4.5 




0.36 




0.44 




0.5 


V 




# 


75 


0.0 








1.65 












50 


5.5 












1.65 




Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




+1 




+1 


M 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 


fiA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 


Vcc-2.1 




4.5 
to 

5.5 






2.4 




2.8 




3 


mA 


1 Unit Load 























#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

*Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


All 


0.15 



"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data 



CD54/74AC00 



SWITCHING 



CHARACTERISTICS: 



AC Series; I r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70 o C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delay 
Input to Output 


tpLH 
tpHL 


1.5 
3.3* 
5t 


2 

1.3 


77 
8.7 

6.2 


1.9 
1.2 


86 

9.7 
6.9 


ns 


Power Dissipation Capacitance 


Cpd§ 




88 Typ. 


88 Typ. 


PF 


Input Capacitance 


C| 




10 




10 


pF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delay 
Input to Output 




tpLH 
tpHL 


St 


2.4 


11.8 


2.3 


13.2 




ns 


Power Dissipation Capacitanc 


e 


Cpd§ 




105 Typ. 


105 Typ. 


PF 


Input Capacitance 


c, 






- 10 


PF 



Jmin. is @ 5.5 V 
max. is @ 4.5 V 



t5V: 
5 V: 



mm. is ( 
max. is i 



) 5.25 V for to +70° C 
8 4.75 V for to +70° C 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption per gate. 
For AC. PD = Vcc 2 fi (Cpd + C L ) 

For ACT, PD = V C c 2 f, (Cpd + C L ) + VccAlcc where f, = input frequency 

Cl = output load capacitance 
Vcc = supply voltage 




output -r 50 pF 

LOAD i 
•FOB AC SERIES ONLY: WHEN 
Vcc = 1.5 V,H L = 1 kn 



t r = 3ns — » 
INPUT 
LEVEL 

Vl 



If = 3 ns 




— H'PHLt*— — H'PLH 



92CS-42188RI 





54/74AC 


54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay times. 
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Technical Data 



CD54/74AC02 
CD54/74ACT02 



Advance Information 



5> 



GND-7 
V C C "4 



92CS- 36800RI 



FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Quad 2-lnput NOR Gate 



Type Features: 

■ Typical propagation delay (AC02): 
6ns@Vcc = 5V, T* = 25° C, C L = 50 pF 



The RCA CD54/74AC02 and CD54/74ACT02 are quad 2- 
input NOR gates that utilize RCA's new ADVANCED CMOS 
LOGIC technology. The CD54AC02 and CD54ACT02 are 
supplied in 14-lead dual-in-line ceramic packages (F suffix). 
The CD74AC02 and CD74ACT02 are supplied in 14-lead 
dual-in-line plastic packages (E suffix) and in 14-lead dual- 
in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 



L 
H 
L 
H 



INPUTS 



L 
L 
H 
H 



OUTPUTS 



H 
L 
L 
L 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

a SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

m AC type features 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

■ + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor 
Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l OK (for V < -0.5 V or V c > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or I GN d) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (Tag) -65 to +150° C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

•(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



■ 



File Number 1978 



Technical Data 

CD54/74AC02 
CD54/74ACT02 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 


-40 


+125 


°c 


CD54 Types 


-55 


+125 


"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 


■ ■ 

'Unless otherwise specified, all voltages are referenced to ground. 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 





TEST CONDITIONS 




AMBIENT TEMPERATURE (T 4 ) - °C 










CHARACTERISTICS 


(V) 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


V, 
(V) 


'o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 
3.0 
5.5 


1.2 
2.1 
3.85 




1.2 
2.1 
3.85 




1.2 
2.1 
3.85 




V 


Low-Level Input 
Voltage Vi L 






1.5 
30 
5.5 




0.3 
0.9 
1.65 




0.3 
0.9 
1.65 




0.3 
0.9 
1.65 


V 


"vo^e 610 ^ 1 V OH 


V, H 

or 
V, L 

# 


-0.05 


1.5 


1.40 




1.40 




1.40 




V 


-0.05 


3.0 


2.90 




2.90 




2.90 




-0.05 


4.5 


4.40 




4.40 




4.40 




-4 


3.0 


2.58 




2.48 




2.40 




-24 


4.5 


3.94 




3.80 




3.70 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage V 0L 


V,H 

or 
V, L 

# 


0.05 


1.5 




0.10 




0.10 




0.10 


V 


0.05 


3.0 




0.10 




0.10 




0.10 


0.05 


4.5 




0.10 




0.10 




0.10 


12 


3.0 




0.36 




0.44 




0.50 


24 


4.5 




0.36 




0.44 




0.50 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current \, 


or 
GND 




5.5 




+0.1 




±1 




±1 




Quiescent Supply 
Current, SSI Ice 


Vcc 

or 
GND 





5.5 




4 




40 




80 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to mit 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 


w 

v C c 
fV) 


AMBIENT TEMPERATURE (T 4 ) - °C 


1 IKIITC 
U IN 1 1 O 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX 


High-Level Input 
Voltage V, H 






4.5 

TO 

5.5 


2 




2 




2 




V 


Low-Level Input 






4.5 
















Voltage V, L 






to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
Voltage Voh 


V,H 

or 

V,L 

# 


-0.05 




4.40 


— 


4.40 


— 


4.40 





V 


-24 


4.5 


3.94 




3.80 




3.70 


— 


-75 


5.5 






3.85 


— 






-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V IL 
# 


0.05 


4.5 


- 


10 


- 


0.10 




0.10 


V 


24 


4.5 




0.36 




0.44 




0.50 


75 


5.5 


- 




- 


1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


v cc 

or 
GND 




5.5 




±0.1 




±1 




±1 


ft* 


Quiescent Supply 

Current, SSI Ice 


Vcc 

or 
GND 





5.5 




4 




40 




80 


m 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


ALL 


0.32 



*Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25° C. 



■ 
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Technical Data 



CD54/74AC02 
CD54/74ACT02 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


to +70° 
-40 to +85° 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


r [UfJaydUUII VJxS\ay 

Input to Output 


■ 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.1 
2.1 


129 
14.4 
10.3 


3 
2 


144 

16.1 
11.5 


ns 


Power Dissipation Capacitance 




Cpd§ 








PF 


Input Capacitance 




c, 




10 


— 10 


PF 

1 


SWITCHING CHARACTERISE 


:S: ACT Series; t„ t = 3 ns, C L = 50 pF 




CHARACTERISTICS 




SYMBOL 


(V) 


to +70° C 
-40 to +85° C 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delay 
Input to Output 




tpLH 
tpHL 


5t 


2.2 


10.9 


2.1 


12.2 


ns 


Power Dissipation Capacitance 




CpD§ 








pF 




Input Capacitance 


C, 






10 


10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 



t5 V: 
5 V: 



mm. is ( 
max. is 



)5.5 V 
D4.5 V 



min. is @ 5.25 V for to +70° C 
max. is (5) 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per gate. 
For AC series: P D = Vcc 2 fi (C PD + C L ) 

For ACT series: P D = Vcc 2 fi (Cpo + Ci_) + Vcc Alec where fi = input frequency 

Cl = output load capacitance 
Vcc = supply voltage. 




OUTPUT 
LOAD 

FOR AC SERIES ONLY: WHEN 
V C C = M V. Rl = 1 kfi 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 V cc 


0.5 Vcc 



Fig. 1 - Propagation delay times and test circuit. 



Technical Data 



CD54/74AC04, CD54/74AC05 
CD54/74ACT04, CD54/74ACT05 




FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Hex Inverters 

CD54/74AC/ACT04 - Active Outputs 
CD54/74AC/ACT05 - Open-Drain Outputs 



Type Features: 
■ Buffered inputs 

m Typical propagation delay (AC04/05): 
3.5 ns @Vcc = 5 V, T A = 25° C, C L = 50 pF 



The GE/RCA-CD54/74AC04, -05 and CD54/74ACT04. -05 
are hex inverters that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. The CD54/74AC/ACT04 have 
active outputs; the CD54/74AC/ACT05 have open-drain out- 
puts. 

The CD54AC04, -05 and CD54ACT04, -05 are supplied in 
14-lead dual-in-line ceramic packages (F suffix). The 
CD74AC04. -05 and CD74ACT04, -05 are supplied in 14- 
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLES 

CD54/74AC/ACT04 CD54/74AC/ACT05 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883. 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 

■ Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

■ ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



INPUT 


OUTPUT 


A 


Y 


L 


H 


H 


L 



INPUT 


OUTPUT 


A 


Y 


L 


Z 


H 


L 



'FAST is a Trademark of Fairchild Semiconductor 
Corp. 



Z = High Impedance 
MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l,„ (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT. Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < V C c + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) .' ±100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to I 100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW7°C to 300 mW 

ForTA -40 to +70°C (PACKAGE TYPE M) 400 mW 

ForT A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/'C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +1 25° C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

•(For up to 4 outputs per device; add t 25 mA for each additional output.) 



File Number 1945 
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Technical Data 



CD54/74AC04, CD54/74AC05 
CD54/74ACT04, CD54/74ACT05 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



r 1 

CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range. V C c': 

(ForT„ = Full Package-Temperature Range) 
AC Types 
ACT Types 




1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 







Vcc 


V 


Operating Temperature. T A : 

CD74 Types 
CD54 Types 




-40 

-55 


+125 
+ 125 


°c 

"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 








50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V IL 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 


5.5 




1.65 




1.65 




1.65 
















High-Level Output 
Voltage (04) V OH 


V IH 

or 
V, L 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 
















-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V, H 

or 

V|L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


m 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 


6 


5.5 




4 




40 




80 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series 



Technical Data 



CD54/74AC04, CD54/74AC05 
CD54/74ACT04, CD54/74ACT05 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


"cc 
(») 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


m 


(m°A) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


niyii-L-tsvci input 

Voltage V, H 






4 5 
to 

5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 






4.5 
















Voltage V, L 






to 
5.5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


riign-Levei wuipux 
Voltage (04) Voh 


V, H 
or 

V|L 

# 


-0.05 




4.4 


- 


4.4 


— 


4.4 


- 


V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 


- 








3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 

V,L 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 




- # . 


75 


5.5 








1.65 










50 


5.5 












1.65 


Input Leakage 


Vcc 




















Current li 


or 
GND 




5.5 




+0.1 




±1 




±1 


pA 


Quiescent Supply 
Current, SSI Ice 


Vcc 

or 
GND 





5.5 




4 




40 




80 


fiA 


Additional Quiescent Supply 






















Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


nA 


0.18 



. , 

"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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Fig. 1 - Propagation delay times and test circuit - ACIACT04. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


— 

Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Technical Data 



CD54/74AC04, CD54/74AC05 
CD54/74ACT04, CD54/74ACT05 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 









0to+70°C 


-40 to +125°C(74) 




CHARACTERISTICS 


SYMBOL 


v 

(V) 


-40 to +85° C 


-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 

Input to Output (04) 


tpLH 


1 c; 
1 .0 

3.3* 
5t 


1.8 
1.2 


75 
8.5 
6 


1.7 
1.1 


82 
9.1 
6.5 


ns 


High Z to Output Low (05) 


tpZL 


1.5 
3.3 


1.8 


75 
9 


1.7 


82 
9.8 


ns 






5 


1.2 


6 


1.1 


6.5 




Output Low to High Z (05) 


tpLZ 


1.5 
3.3 


2.3 


94 

9.4 


2.1 


103 
10.3 


ns 






5 


1.5 


7.5 


1.4 


8.2 




Power Dissipation Capacitance 


Cpd§ 




105 Typ. 


105 Typ. 


nF 


Input Capacitance 


C| 






10 




10 


nF 
P r 
















SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 
















0to+70°C 


-40tO+125°C(74) 




CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


-40 to +85° C 


-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Input to Output (04) 


tpLH 
tpHL 


5t 


1.8 


8.8 


1.6 


9.3 


ns 


Output Low to High Z 


tpLZ 


5 


2.1 


10.3 


1.8 


10.8 


ns 


High Z to Output Low (05) 


tpZL 


5 


1.8 


8.8 


1.6 


9.3 


ns 


Power Dissipation Capacitance 


C PD § 




115 Typ. 


115 Typ. 


PF 


Input Capacitance 


O 






10 




10 


pF 



> V 

v 

j V 



*3.3 V: min. is @ 3.6 
max. is @ 3 V 

f5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 
_ 



§Cp D is used to determine the dynamic power consumption, per inverter. 
For AC, PD = Vcc 2 fi (C PD + C L ) 

For ACT, PD = Vcc 2 fi (C PD + C L ) + Vcc Alec, where fi = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



INPUT LEVEL 




92CS-42 4I3 

Fig. 2 - Propagation delay times and test circuit - AC ACT05. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage. V s 


0.5 Vcc 


0.5 Vcc 



Technical Data 

CD54/74AC08 
CD54/74ACT08 



Advance Information 




Quad 2-lnput AND Gate 



GN C 
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FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Type Features: 

■ Buffered inputs 

m Typical propagation delay (AC08): 
4.3 ns @ Vcc ? 5 V, 7~a = 25° C, Cl = 50 pF 



The GE/RCA-CD54/74AC08 and CD54/74ACT08 are quad 
2-input AND gates that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC08 and CD54ACT08 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC08 and CD74ACT08 are supplied in 14- 
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 

TRUTH TABLE 



Inputs 



nA 



nB 



L 
L 
H 
H 



Output 



nY 



L 
L 
L 
H 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883. 
Method 3015 

■ SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 
u Balanced propagation delays 

u AC types feature 7.5-1/ to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > V C c + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT. l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < V C c + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (l C c or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta - -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E. M -40 to +125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

■(For up to 4 outputs per device: add ± 25 mA for each additional output.) 



File Number 1950 



60 . 



Technical Data 



CD54/74AC08 
CD54/74ACT08 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be 

following ranges: 



selected so that operation is always within the 



CHARACTERISTIC 











LIMITS 



MIN. 



MAX. 



UNITS 



Supply-Voltage Range, Vcc': 

(For Ta = Full Package-Temperature Rar 

AC Types 
ACT Types 



1.5 
4.5 



5.5 
5.5 



V 
V 



DC Input or Output Voltage, V,, Vo 



Vcc 



"emperature. 



Input Rise and Fall 



CD74 Types 
CD54 Types 



-40 
-55 



+ 125 
+ 125 




:/dv 



at .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
(ACT Types) 



"Unless otherwise specified, all voltages are referenced to ground. 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 



50 
20 
10 



ns/V 
ns/V 
ns/V 



I 


| 

TEST COI 




(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 


CHARACTERISTICS 


EDITIONS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 






v, 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Inpu 
Voltage 


V, H 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 








1.5 




0.3 




0.3 




0.3 


V 


Voltage V, L 


3 




0.9 




0.9 




0.9 






5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage Voh 


V,H 

or 

V,L 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V, u 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


005 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


M 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54 AC/ ACT Series. 




Technical Data 

CD54/74AC08 
CD54/74ACT08 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 















AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


v 


+25 . 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 

(V) 


lo 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vih 






4.5 
to 

3D 


2 






n 

4 




o 




V 
























Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 




u.o 




U.o 




u.o 


V 


High-Level Output 


V,H 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 




Voltage V OH 


or 

V, L 


-24 


4 5 


3.94 


— 


3.8 


— 


3.7 


— 


V 




# 


-io 


5.5 






O.OO 














-50 


5.5 










3 85 






Low-Level Output 


V,H 


0.05 


4.5 




0.1 




0.1 




0.1 




Voltage Vol 


or 
V, L 


24 


4.5 




0.36 




0.44 




0.5 


V 




# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Leakage 
Current li 


Vcc 
or 




5.5 






+0.1 




, ±1 




±1 


M 




GND 




















Quiescent Supply 


Vce 






















Current, SSI Ice 


or 
GND 





5.5 






4 




40 




80 


fA 


Additional Quiescent Supply 

Current per Input Pin, 
TTL Inputs High, Alec 


Vcc-2.1 




4.5 
















mA 




to 
5.5 






2.4 




2.8 




3 


1 Unit Load 























#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74 AC/ ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


All 


0.3 



"Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 



■ 



Technical Data 



CD54/74AC08 
CD54/74ACT08 



SWITCHING CHARACTERISTICS: AC Series; L, t = 3 ns, C L = 50 pF 



CHARACTERISTICS 

• 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Input to Output 


1 

tpLH 
tpHL 


1.5 
3.3* 
Sf 




2.5 
1.7 


102 
11.3 
8.1 


2.2 
1.5 


109 
12.2 
8.7 


ns 


Power Dissipation Capacitance 


CpD§ 




100 Typ. 


100 Typ. 


pF 


Input Capacitance 


Ci 






10 


10 


pF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 




CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Input to Output 


tpi_H 
tpHL 


5t 


2.6 


12.9 


2.4 


13.8 


ns 


Power Dissipation Capacitance 


Cp D § 




115 Typ. 


115 Typ. 


PF 


Input Capacitance 


C 






10 




10 


PF 



*3.3 V: 
t5V 



: mm. is ( 
max. is i 



mm. is ( 
max. is i 

5 V: min. is ( 
max. is 



§Cpd is used to 
For AC series: 
For ACT 



13.6 V 
D3 V 

15.5 V 
D4.5 V 

) 5.25 V for to +70° C 
B4.75Vfor0to+70°C 

determine the dynamic power consumption, per gate. 
Pd = Vcc 2 f, (Cpd + G.) 

i: Pd = Vcc 2 fi (Cpd + Cl) + Vcc Alec where f* = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 




INPUT LEVEL- 



r =3ns— »| h— -H f— tf'SM 
.EVEL -J L 



'FOR AC SERIES ONLY: WHEN 
V C C = *• V, Rl = 1 kn 




92CS-42443 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 V cc 


0.5 Vcc 



Fig. 1 - Propagation delay times and test circuit. 



Technical Data 



CD54/74AC10 
CD54/74ACT10 



Advance Information 




Triple 3-lnput NAND Gate 



Type Features: 

■ Typical propagation delay (AC10): 
6ns@Vcc = 5V,T„ = 25°C, C L = 50 pF 



92CS- 37989 



FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



The RCA CD54/74AC10 and CD54/74ACT10 are triple 3- 
input NAND gates that utilize RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC10 and CD54ACT10 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC10 and CD74ACT10 are supplied in 14- 
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 

■ Balanced propagation delays 

■ AC type features 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

m + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


nA 


nB 


nC 


nY 


L 


L 


L 


H 


L 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 



File Number 1977 

64 



Technical Data 



CD54/74AC10 
CD54/74ACT10 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, I k (for V < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55tO+125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

•(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*'. 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 

-55 


+125 
+125 


"C 

°c 


Input Rise and Fail Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to grpund. 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




V, 
(V) 


'o 
(mA) 


(V) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage V (H 






1 .5 
3.0 
5.5 


1.2 
2.1 
3.85 


— 

— 


1.2 
2.1 
3.85 


— 
— 


1.2 
2.1 
3.85 


— 
— 


V 


Low-Level Input 
Voltage V (L 






1.5 
3.0 
5.5 


— 



0.3 
n q 

1.65 


. z 


0.3 

f\ Q 

1.65 


— 


0.3 
n q 

1.65 


V 


Hinh-I pvpI Ontrtut 




-0.05 


1.5 


1.40 


_ 


1.40 


_ 


1.40 


_ 




Voltage V 0H 


V|H 


-0.05 


3.0 


2.90 


_ 


2.90 




2.90 








or 


-0.05 


4 5 


4.40 





4.40 





4.40 











-4 


3 


2.58 


_ 


2.48 




2.40 




w 






-24 


4 5 


3.94 





3.80 


, 


3.70 


_ 






# 


-75 


5.5 






3.85 












* 


-50 


5 5 










3.85 






Low-Level Output 




0.05 


1.5 


— 


0.10 


— 


0.10 




0.10 




Voltage Vol 


V,H 


0.05 


3 


— 


0.10 


— 


0.10 




0.10 






or 


0.05 


4 5 




0.10 




0.10 




0.10 








12 


3.0 




0.36 


- 


0.44 




0.50 


V 






24 


4.5 




0.36 




0.44 




0.50 






# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Lssksge 
Current h 


Vcc 

or 
GND 




5.5 




±0.1 




+1 




±1 


U A 












Quiescent Supply 
Current, SSI Ice 


v cc 
or 
GND 





5.5 




4 




40 




80 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC10 
CD54/74ACT10 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 






+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 






(V) 


(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage 


V, H 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V IL 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 


V IH 

or 

# 


-0.05 


4.5 


4.40 




4.40 




4.40 




V 


Voltage 


Voh 


-24 


4.5 


3.94 


— 


3.80 


— 


3.70 






-75 


5.5 






3.85 






- 




-50 


3-D 










3.85 




Low-Level Output 
Voltage VoL 


V, H 

or 

V,L 

# 


0.05 


4.5 




0.10 




0.10 




0.10 


V 


24 


4.5 




0.36 




0.44 




0.50 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


or 
GND 




5.5 




±0.1 




±1 




±1 


fjA 


Quiescent Supply 
Current, SSI Ice 


Vcc 

or 
GND 





5.5 




4 




40 




80 


#* 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1 -second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


ALL 





"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25° C. 



Technical Data 



CD54/74AC10 
CD54/74ACT10 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L - 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


to +70° 
-40 to +85° 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delay 
Input to Output 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.3 
2.2 


137 
15.3 
10.9 


3.2 
2.1 


153 
17.1 
12.2 


ns 














Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


C, 




10 


10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L j= 50 pF 


CHARACTERISTICS 


SYMBOL 


V c c 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delay 
Input to Output 


tpLH 
tpHL 


st 


2.4 


12.1 


2.3 


13.5 


ns 


Power Dissipation Capacitance 




CpD§ 








pF 


Input Capacitance 


C, 




- I 10 




10 


pF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

+5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per gate. 
For AC series: P D = Vcc 2 fi (C PD + C) 

For ACT series: P D = Vcc 2 E (C PD + C L ) + Vcc Alec where f, = input frequency 

Cl = output load capacitance 
Vcc = supply voltage. 




92CS-42388RI 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay limes and test circuit. 
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Technical Data 



CD54/74AC14 



Product Pr©vi6w 




The RCA CD54/74AC14 and CD54/74ACT14 each contain 
six inverting Schmitt Triggers in one package. These devices 
utilize RCA's new ADVANCED CMOS LOGIC technology. 

The CD54AC14 and CD54ACT14 are supplied in 14-lead 
ceramic dual-in-line packages (F suffix). The CD74AC14 
and CD74ACT14 are supplied in 14-lead dual-in-line plastic 
packages (E suffix) and in 14-lead dual-in-line small-outline 
ckages (M suffix). 



• MIL-STD-883, 




Family Features: 

■ Exceeds 2-kV ESD Protection 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST'/AS/S with significantly 
reduced power consumption 

■ Balanced propagation delays 

m AC types feature 7.5-1/ fo 5.5-V operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

"FAST is a 
Corp. 



TRUTH TABLE 



INPUT 


OUTPUT 


A 


Y 


L 


H 


H 


L 



H = High Level 
L = Low Level 



92CS-39828 



Fig. 1 - Hysteresis definition and characteristic. 



File Number 1984 



Technical Data 



CD54/74AC20 
CD54/74ACT20 



Advance Information 




N C'3,11 
92CS- 38338R2 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



NAND Gate 



Type Features: 

■ Typical propagation delay (AC20): 
6 ns @ Vcc = 5 V, T A = 25° C, G_ = 50 pF 



The RCA CD54/74AC20 and CD54/74ACT20 are dual 
4-input NAND gates that utilize RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC20 and CD54ACT20 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC20 and CD74ACT20 are supplied in 14- 
lead dual-in-line plastic packages (E suffix) and in 14-lead 
dual-in-line small-outline plastic packages (M suffix). 




Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
u Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply. 

a ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


nA 


nB 


nC 


nD 


nY 


L 


X 


X 


X 


H 


X 


L 


X 


X 


H 


X 


X 


L 


X 


H 


X 


X 


X 


L 


H 


H 


H 


H 


H 


L 



X = Don't Care 



File Number 1976 
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Technical Data 



CD54/74AC20 
CD54/74ACT20 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vex:) -0 5 to 6 V 

DC INPUT DIODE CURRENT, Iik (for V, < -0.5 V or V, > Vco + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l OK (for V < -0.5 V or Vo > V cc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125-C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta)' 

PACKAGE TYPE F -55 to +1 25° C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (Ts,g) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16+1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation 
following ranges: 



within the 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 


1.5 
4.5 


5.5 
5.5 


V 
V 


ACT Types 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 


° 



o 


50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



Technical Data 

CD54/74AC20 
CD54/74ACT20 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (T A ) - "C 




CHARACTERISTICS 




TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






v, 

(V) 


■o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage 


V|H 






1.5 
3.0 
5.5 


1.2 
2.1 

3.85^ 


— 


1.2 
2.1 
3.85 


— 


1.2 
2.1 
3.85 


— 


V 


Low-Level Input 
Voltage 


V,L 






1.5 
3.0 
5.5 


— 
— 


0.3 
0.9 

I .DO 


— 
— 


0.3 
0.9 

1 dR 
I .DO 


— 
— 


0.3 
0.9 

I -DO 


V 


High-Level Output 






n nc 


1.5 


1 /in 




1 /in 




1 /in 






V Ullage 


VOH 


V,H 

or 


-U.Uo 


3.0 


o on 




o on 




o Qn 










-0.05 


4.5 


4.40 


- 


4.40 


- 


4.40 


- 








V, L 


-4 


3 


2.58 




2.48 




2.40 




V 








-24 


4.5 


3.94 




3.80 


— 


3.70 


— 








# 


-75 


5.5 




— 


3.85 
















-50 


5.5 










3.85 






Low-Level Output 






0.05 


1.5 




0.10 




0.10 




0.10 




Voltage 


Vol 


V| H 


0.05 


3.0 




0.10 




0.10 




0.10 








or 


05 


4.5 




0.10 




0.10 




0.10 










12 


3.0 




0.36 




0.44 




0.50 


V 








24 


4.5 




0.36 




044 




0.50 








# 


75 


5.5 








1.65 














50 


5.5 












1.65 




Input Leakage 
Current li 


or 
GND 




5.5 




+0.1 




±1 




+1 


M 










Quiescent Supply 
Current, SSI 


Ice 


or 
GND 





5.5 




4 




40 




80 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forci 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 



ng current and measuring voltage to minimize 
ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC20 
CD54/74ACT20 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


u 
•i 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 




















2 




2 




2 




V 








5.5 
















Low-Level Input 
Voltage Vil 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


v 


High-Level Output 

Voltaap Vnu 
vuiiaye voh 


VlH 

or 
V, L 

# 


-0.05 


4.5 


4.40 




4.40 




4.40 




V 


-24 


4.5 


3.94 




3.80 




3.70 






-75 


5.5 






3.85 






- 




-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


VlH 

or 

V,L 






— 0.10 — 0.10 




0.10 


V 


24 


4.5 




0.36 




0.44 




0.50 




# 


75 


5.5 








1.65 










50 


5.5 












1.65 


Input Leakage 
Current 1, 


or 
GND 




5.5 




±0.1 




+1 




±1 




Quiescent Supply 
Current, SSI Ice 


Vcc 

or 
GND 





5.5 




4 




40 




80 




Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


V C c-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 

INPUT | UNIT LOAD* 

ALL | 0.27 

*Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25° C. 




SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


»cc 
(V) 


to +70° 
-40 to +85° 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delay 

Inrtiit ti*i Oi itrii it 
II IfJUl 1<J UUt^JUL 


tpLH 
tpHL 


1.5 
3 3* 

st 


3.3 
2.2 


137 
15.3 
10.9 


3.2 
2.1 


153 
17.1 
12.2 


ns 








Power Dissipation Capacitance 


CpD§ 








PF 


Input Capacitance 


c, 






10 




10 


pF 


















SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 














V C c 
(V) 


0to+70°C 


-40 to +125(74) 




CHARACTERISTICS 


SYMBOL 


-40 to +85° C 


-55 to +125(54) 


UNITS 








MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delay 


tpLH 














Input to Output 


tpHL 


5t 


2.4 


12.1 


2.3 


13.5 


ns 


Power Dissipation Capacitance 


Cpd§ 









PF 


Input Capacitance 


C, 






10 




10 


PF 


*3.3 V: min. is @ 3.6 V 

















max. is @ 3 V 



+5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 

§Cp D is used to determine the dynamic power consumption, per gate. 
For AC series: P D = V C c 2 1 (C PD + Cl) 

For ACT series: P D = Vcc 2 fi (Cpo + Cl) + Vcc Alec where fj = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 

■ 



OUTPUT 

O 

*l* 

500 n 

UT -ij-^\AAr-j^ 

OUTPUT -T 50 pF 
LOAD 4- 

•FOR AC SERIES ONLY: WHEN 

v C c = "■« v, Rl = i nn 



r - 3ns — 
INPUT 




'PHL 



V S 



H'plhH- 
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CD54/74AC 


CD54/74ACT 


Input Level 


V cc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay times and test circuit. 
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Technical Data 

Advance .nformation CD54/74AC32 

CD54/74ACT32 




Quad 2-lnput OR Gate 



FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

4.5 ns @V CC = 5 V, T* = 25° C, C L = 



OpF 



The GE/RCA-CD54/74AC32 and CD54/74ACT32 are quad 
2-input OR gates that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. The CD54AC32 and CD54ACT32 
are supplied in 14-lead dual-in-line ceramic packages (F 
suffix). The CD74AC32 and CD74ACT32 are supplied in 14- 
lead dual-in-line plastic packages (E suffix) and in 14-le 
dual-in-line small-outline plastic packages ( 



■ 



TRUTH TABLE 




INPUTS 


OUTPUT 


nA 


nB 


nY 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit 
m Speed of bipolar FAST"/AS/S with significantly 

reduced power 
m Balanced propagation delays 
u AC types feature 1.5-V to 5.5-1/ 0| 

noise immunity at 30% of the sui 
m ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



and balanced 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Yes) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > V C c + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for V < -0.5 V or V > V cc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100° C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T s , g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

•(For up to 4 outputs per device: add ± 25 mA for each additional output.) 



File Number 1951 
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Technical Data 



CD54/74AC32 
CD54/74ACT32 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V C c': 

(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 




Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
■ 125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


v, 

(V) 


"o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 






1.5 


1.2 




1.2 




1.2 






Voltage Vih 






3 


2.1 




2.1 




2.1 




V 








5.5 


3.85 




3.85 




3.85 






Low-Level Input 






1.5 




0.3 




0.3 




0.3 




Voltage V, L 






3 




0.9 




0.9 




0.9 


V 








5.5 




1.65 




1.65 




1.65 




High-Level Output 




-0.05 


1.5 


1.4 




1.4 




1.4 






Voltage V OH 


Vih 


-0.05 


3 


2.9 




2.9 




2.9 








or 


-0.05 


4.5 


4.4 




4.4 




4.4 








V,L 


-4 


3 


2.58 




2.48 




2.4 




V 






-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 






3.85 














-50 


5.5 










3.85 






Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 


V,H 


0.05 


3 




0.1 




0.1 




0.1 






or 


0.05 


4.5 




0.1 




0.1 




0.1 








12 


3 




0.36 




0.44 




0.5 


V 






24 


4.5 




0.36 




0.44 




0.5 






# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


//A 


Quiescent Supply 
Current, SSI Ice 


V cc 
or 
GND 





5.5 




4 




40 




80 


m 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 

CD54/74AC32 
CD54/74ACT32 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T 4 ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




V, 
(V) 


(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


niyti-ucVci iripui 






4 5 
















o age 






to 

5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage V| L 






4.5 
to 
5.5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


High-Level Output 
Voltage V OH 


V| H 

or 

V,L 

# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 




- 


3.85 


- 




- 




-50 


5.5 










3.85 




Low-Level Output 


V,H 

or 


0.05 


4.5 




0.1 




0.1 




0.1 


















0.5 


Voltage Vol 


V,L 


24 


4.5 




0.36 




0.44 




V 




# 


75 


5.5 








1.65 






50 














1.65 






5.5 














Input Leakage 
Current 1, 


Vcc 
or 
GND 




5.5 




+0.1 




+1 




±1 


//A 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 


f* 


Additional Quiescent Supply 

Current per Input Pin, 
TTL Inputs High, Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



■ 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


ALL 


0.42 



'Unit load is Alec limit specified in Static Character- 
istics Chart, e.g., 2.4 mA max. @ 25°C. 
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Technical Data 



CD54/74AC32 
CD54/74ACT32 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


OtO +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Input to Output 


tpLH 
tpHL 


1.5 
3.3* 
5t 


2.6 
1.7 


107 
11.9 
8.5 


2.4 
1.6 


119 

13.3 
9.5 


ns 


Power Dissipation Capacitance 


Cpd§ 




47 Typ. 


47 Typ. 


PF 


Input Capacitance 


C, 






10 




10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Input to Output 


tpLH 
tpHL 


5t 


2.2 


10.9 


2.1 


12.1 


ns 


Power Dissipation Capacitance 


CpD§ 




67 Typ. 


67 Typ. 


PF 


Input Capacitance 


c, 






10 




10 


PF 



min. is @ 3.6 V 
max. is @ 3 V 

min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per gate. 
For AC series: P D = Vcc 2 fi (Cpd + G.) 

For ACT series: P D = Vcc 2 fi (Cp D + C) + Vcc Alec where fi = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 




9JCS-4?3S9 

92CS-42a«2 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay limes and lesl circuit. 



t5 V: 
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Advance Information 



Technical Data 

CD54/74AC74 
CD54/74ACT74 



Dual D-type Flip-Flop with Set and Reset 

Positive-Edge-Triggered 



Type Features: 

■ Buffered inputs 

■ Typical propagation delay: 

4.9 ns @Vcc = 5 V, 7a = 25° C, C L = t 



FUNCTIONAL 
TERMINAL 



The GE/RCA CD54/74AC74 and CD54/74ACT74 are dual 
D-type, positive-edge-triggered flip-flops that utilize GE/ 
RCA's new ADVANCED CMOS L OGIC techn ology. These 
fiip-flops have independent DATA, SET, RESET, and CLOCK 
inputs and Q and Q outputs. The logic level present at the 
data input is transferred to the outpu t du ring t he posi tive- 
going transition of the clock pulse. SET and RESET are 
independent of the clock and are accomplished by a low 
level at the appropriate input. 

The CD54AC/ACT74 are supplied in 14-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT74 are sup- 
plied in 14-lead dual-in-line plastic packages (E suffix) and 
in 14-le- J 



-line small-outline plastic packages (M suffix). 




Family Features: 

■ Exceeds 2-kV ESD 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 
m Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply, 
m ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor 
































Corp. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


SET RESET CP D 


Q Q 


L H X X 
H L X X 
L L X X 
H H —T~ H 


H L 
L H 
H* H* 
H L 

L H_ 
Q0 Q0 


H H —l~ L 
H H L X 



H = High level (steady state), L = Low level (steady state), 
X = Don't care, — 1~~ = Transition from Low to High level 

NOTES: QO = the level of Q before the indicated input 
conditions were established. 

'This configuration is nonstable, that is, it will not persist 
when set and reset inputs return to their inactive (high) 
level. 



File Number 1881 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vex;) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > V C c + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT. Iok (for Vo < -0.5 V or V > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for V > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ibc or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P ): 

For T A = -55 to +100° C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

ForT A = -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T, = +70 to +125° C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (Ts, g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265° C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 

1 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


■ 

V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


y 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+ 125 


°C 
"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1 5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 




Technical Data 



CD54/74AC74 
CD54/74ACT74 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 





CHARACTERISTICS 



TEST CONDITIONS 



V, 
(V) 



(mA) 



(V) 



AMBIENT TEMPERATURE (T A ) - °C 



+25 



MIN. 



MAX. 



to +70 
-40 to +85 



MIN. 



MAX. 



-40 to +125(74) 
-55 to +125(54) 



MIN. 



MAX. 



UNITS 



High-Level Input 



1.5 



1.2 



1.2 



1.2 



V,H 



2.1 



2.1 



2.1 







5.5 



3.85 



3.85 



3.85 



Low-Level Input 
Voltage 



1.5 



0.3 



0.3 



0.9 



0.9 



5.5 



1.65 



1.65 



0.3 



0.9 



1.65 



High-Level Output 
Voltage 



-0.05 



1.5 



1.4 



1.4 



1.4 




V IH 
or 
Vn 



-0.05 



2.9 



2.9 



2.9 



-0.05 



4.5 



4.4 



4.4 



4.4 



-4 



2.58 



2.48 



2.4 



-24 



4.5 



3.94 



3.8 



3.7 



-75 



5.5 



3.85 



-50 



5.5 



3.85 



Low-Level Output 
Voltage ) 



0.05 



1.5 



0.1 



0.1 



V,„ 



0.05 



0.1 



0.1 



or 
V, L 



0.05 



4.5 



0.1 



0.1 



12 



0.36 



0.44 



24 



4.5 



0.36 



0.44 



75 



5.5 



1.65 



50 



5.5 



0.1 



0.1 



0.1 



0.5 



0.5 



1.65 



Input Leakage 

I, 



Vcc 
or 
GND 



5.5 



t0.1 



+1 



Quiescent Supply 
Current, FF 



Vcc 
or 
GND 



5.5 



40 



±1 



80 





nt is made by forcing current and measuring voltage to minimize 
-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



t one output at a time for a 1-second 
power dissipation. 

"Test verifies a minimum 50-ohm trai 




Technical Data 

CD54/74AC74 
CD54/74ACT74 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (T.) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


(V) 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


v, 

(») 


lo 

l mA ) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 

voiidye viH 






4.5 




















tn 
IU 

5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 





0.8 





0.8 


- 


0.8 


V 














High-Level Output 


» IH 

or 

Vil 

# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 




OA 


4.5 


Q OA 




o.o 




O. f 






-75 


5.5 






3.85 












-50 


5.5 










3.85 




Low-Level Output 


V| H 


0.05 


4.5 




±0.1 




±1 




±1 


V 


Voltage Vol 


or 


24 


4.5 




0.36 




0.44 




0.5 




# 


75 


5.5 








1.65 










50 


5.5 












1.65 


Input Leakage 


Vcc 




















Current h 


or 
GND 




5.5 




±0.1 




±1 




±1 


UA 






















Quiescent Supply 
Current, FF Ice 


Vcc 
or 























5.5 




4 




40 




80 


A'A 




GND 


















Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



"Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 



INPUT 


UNIT LOAD* 




Q 


0.53 










R, S 


0.58 




CP 


1 





Technical Data 



CD54/74AC74 
CD54/74ACT74 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


^CC 

(V) 


Oto +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Data to CP Setup Time 


tsu 


1.5 
3.3* 
5t 


68 

9.5 
5.5 


- 


76 
10.7 
6.1 


- 


ns 


Hold Time 


t H 


1.5 
3.3 
5 
















ns 


Removal Time 
R, S to CP 


tREM 


1.5 
3.3 
5 


30 
4.2 
2.4 




34 

4.7 
2.7 




ns 














Pulse Width 
R, S 


tw 


1.5 
3.3 
5 


64 
9 

5.1 




73 
10.2 
5.8 




ns 


Pulse Width 
CP 




. tw 


1.5 
3.3 
5 


63 
9 
5 




72 
10 

5.7 




ns 


CP Frequency 




1.5 
3.3 

5 


8 

56 
100 




7 

50 
88 




MHz 



*3.3 V: min. is@3V 
t5V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series, t, t, = 3 ns, Cl = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to+85°C 


-40tO+125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
CP to Q, Q 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.1 
2 


118 
13.2 
9.4 


3 

1.9 


132 
14.7 
10.5 


ns 


R, S to Q, Q 


tpLH 
tpHL 


1.5 
3.3 
5 


3.1 

2 


118 
13.2 
9.4 


3 

1.9 


132 
14.7 
10.5 


ns 


Power Dissipation Capacitance 


Cpd§ 




86 Typ. 


86 Typ. 


pF 


Input Capacitance 


c, 




- 


10 




10 


PF 



*3.3V: min. is @ 3.6 V 
max. is @ 3 V 

t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for Oto +70°C 
max. is @ 4.75 V for to +70° C 

ynamic power consumption, per flip-flop. 
) where fi = input frequency 
fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



§Cp D is used to determine t 
PD = Cpd-Vcc 2 f, + I (Cl V, 



Technical Data 

CD54/74AC74 
CD54/74ACT74 

PREREQUISITE FOR SWITCHING: ACT Series 



UnMnAL 1 tnlo 1 11*9 


cvkiortt 

OTMDUL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125° C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Data to CP Setup Time 


tsu 


5* 


6.5 




7.3 




ns 


















Hold Time 


t H 


5 












ns 


Removal Time 
R, S to CP 


tp.EM 


5 


3 




3.4 




ns 


Pulse Width 
R, S 


tw 


5 


5.1 




5.8 




ns 


Pulse Width 
CP 
















tw 


5 


5.6 




6.3 




ns 




CP Frequency 


ffUlAX 


5 


90 




80 




MHz 



*Min. is @ 4.5 V 
Min. is @ 4.75 V for to +70° C 

SWITCHING CHARACTERISTICS: ACT Series, t r I, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
CP to Q, Q 


tpLH 
tpHL 


5- 




9.4 




10.5 


ns 


R, S to Q, 0" 


tpLH 
tpHL 


5 




9.4 




10.5 


ns 


Power Dissipation Capacitance 


CpDt 




86 Typ. 


86 Typ 


PF 


Input Capacitance 


C, 






10 


10 




PF 



•Min. is @ 5.5 V 
Max. is @ 4.5 V. 

Min. is @ 5.25 V for to +70°C 
Max. is @ 4.75 V for to +70° C 




tCpD is used to determine the dynamic power consumption, per flip-flop. 
PD = CpdVcc 2 f, + I (ClVcc 2 ft>) + Vcc Alec wherefi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 

INPUT LEVEL t I 

R (§ '\ v s / v s 



GND 
INPUT ■ 



"tREM 



92CS-36967 

Fig. 1 - Clock prerequisite and propagation delays. 



(Q) 



92CS-36968 

Fig. 2 - Reset or Set prerequisite and propagation delays. 

OUTPUT 



INPUT LEVEL 



INPUT LEVEL 



vs j hs /vs \vs 

— H —ML) — H r— lutH 



-__-^'su< Ll 



tsulH) 




92CS- 36969 

Fig. 3 - Data prerequisite times. 



•FOR AC SERIES ONLY: WHEN 
V C C = 1-5 V, R|_ - 1 kO 

92CS-423B9 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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. Techni 



Advance Information 



CD54/74AC86 
CD54/74ACT86 



H vcc 




FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Type Features: 

■ Buffered inputs 

u Typical propagation delay: 

5.1 ns @ Vcc = 5 V, 7a = 25° C, C L = 50 pF 



The GE/RCA-CD54/74AC86 and CD54/74ACT86 are quad 
2-input Exclusive-OR gates that utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. The CD54AC86 
and CD54ACT86 are supplied in 14-lead dual-in-line ceramic 
packages (F suffix). The CD74AC86 and CD74ACT86 are 
supplied in 14-lead dual-in-line plastic packages (E suffix) 
and in 14-lead dual-in-line small-outline plastic packages (M 

■ 

TRUTH TABLE 





INPUTS 


OUTPUT 


nA 


nB 


nY 




L 


L 


L 




H 


H 


L 




H 


L 


H 




L 


H 


H 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit 
u Speed of bipolar FAST'/AS/S with significantly 

reduced power 
m Balanced propagation delays 
u AC types feature 7.5-1/ fo 5.5-V operatii 

noise immunity at 30% of the supply, 
u ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



design 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l Q (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to ±100°C (PACKAGE TYPE F) 500 mW 

For Ta = ±100 to ±125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

ForT A = -40 to ±100°C (PACKAGE TYPE E) 500 mW 

For Ta = ±100 to ±125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to ±70°C (PACKAGE TYPE M) 400 mW 

ForT A = ±70 to ±125° C (PACKAGE TYPE M) t Dei 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F 

PACKAGE TYPE E, M 

STORAGE TEMPERATURE (Tag) 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16+ 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ±265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ±300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional ou put.) 



-55 to ±125°C 
-40 to ±1 25° C 
-65 to ±1 50° C 




File Number 1952 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4 5 


5.5 
5 5 


V 
V 


input or uutput voltage, Vi, vo 





Vcc 


\l 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 







•Unless otherwise specified, all voltages are referenced to ground. 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


ii 

»cc 
(V) 


AMBIENT TEMPERATURE (T 4 ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vih 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage Vn_ 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 


5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage Voh 


V,H 

or 
V, L 

# 

* 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


or 

# 

« 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


VA 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 


0* 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

♦Test verifies a minimum 50-ohm transmission-line-drive capability for 74 AC/ ACT Series, 75 ohms for 54AC/ACT Series. 



Technical Data 



CD54/74AC86 
CD54/74ACT86 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 




v cc 


AMBIENT TEMPERATURE (T s ) - °C 


UNITS 


TEST COI 


EDITIONS 


+25 


Oto 
-40 t< 


+70 
)+85 


-40 to + 
-55 to + 


125(74) 
125(54) 




v, 

(V) 


■o 
(mA) 




MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 






















Voltage V, H 






to 
5.5 


2 


— 


2 





2 


— 


V 






















Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 






















0.8 


- 


0.8 


- 


0.8 


V 














4.4 










High-Level Output 
Voltage V OH 


V, H 

or 

V,L 


-0.05 


4.5 


4.4 






4.4 




V 


-24 


4.5 


3.94 


— 


3.8 


- 


3.7 


— 




# 
* 


-75 


5.5 






3.85 










-50 


O.O 










3.85 




Low-Level Output 
Voltage Vol 


VlH 

or 


0.05 


4.5 




0.1 




0.1 




0.1 




24 


4.5 




0.36 




0.44 




0.5 


w 
V|L 

# 








V 


75 


5.5 






















1.65 








50 


5.5 












1.65 
















Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


A/A 


Quiescent Supply 
Current, SSI Ice 


Vcc 
or 
GND 





5.5 




4 




40 




80 


//A 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



■ 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


ALL 


0.48 



"Unit load is AI C c limit specified in Static Character- 
istics Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 

CD54/74AC86 
CD54/74ACT86 



SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 









Oto +70° C 


-40tO+125°C(74) 




CHARACTERISTICS 


SYMBOL 


(V) 


-40 to +85° C 


-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Input to Outputs 


tpLH 
tpHL 


1.5 
3.3" 


2.9 


119 
13.6 


2.8 


135 
15.1 


ns 


5t 


1.9 


9.7 


1.8 


10.8 




Power Dissipation Capacitance 


Cpd§ 




57 Typ. 


57 Typ. 


pF 


Input Capacitance 


c 






10 




10 


PF 









SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


to +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 


tpLH 














Input to Outputs 


tpHL 


5t 


2.6 


1 3 


2.5 


14.6 


ns 


















Power Dissipation Capacitance 


Cpp§ 




81 Typ. 


81 Typ. 


PF 


Input Capacitance 


c, 






10 


10 


PF 







*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 Vfor0to+70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per gate. 
For AC series: P D = Vcc 2 f, (C PD + C L ) 

For ACT series: P D = Vcc 2 fi (Cpd + C L ) + Vcc Alec where f, = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 




OUTPUT -T 50 pF 
LOAD J- 

•FOH AC SERIES ONLY: WHEN 
V C C = 15 V. R L = 1 kO 

92CS-423S9 



l r = 3ns 



nfl or tiB 

'PLH— I 



"IT" 



■vs 

10% 



—I I ' PHL 

92CS -42444 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay limes and test circuit. 
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UU34/ I 1 US, LUOt/ ^§AU I HZ 



1S- 

1J- 
Tk- 
1CP- 
Tr- 



2S 



V C C = 16 
GND 

92CS-38 

CD54/74AC/ACT109 
FUNCTIONAL DIAGRAM 



Dual "J-K" Flip-Flop with Set and Re 

CD54/74AC/ACT109 - Positive-Edge-Triggered (J, K) 

igered (J, K) 























2Q 












Type Features: 

532 ■ Buffered inputs 

u Typical propagation delay: 
4.8 ns @V C c = 5 V, T fl = 25° C, C L : 



50 pF 



The RCA CD54/74AC1 09, -1 1 2 and CD54/74ACT1 09, -1 1 2 are 
dual "J-K" flip-flops with set and reset that utilize RCA's new 
ADVANCED CMOS LOGIC te chnol ogy. These flip-flops have 
independent J, K (or K), Set, Reset, and Clock inputs and Q 
and Q outputs. The CD54/74ACT112 changes state on the 
negative-going transition of the clock pulse. The 
CD54/74AC/ACT109 changes state on the positive-going 
transition of the clock. Set and Reset are accomplished 
asynchronously by low-level inputs. 

The CD54AC/ACT109 and CD54AC/ACT1 1 2 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT109 and CD74AC/ACT1 1 2 are supplied in 
16-lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
u Balanced propagation delays 

u AC types feature 7.5-1/ to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

■ ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



CD54/74AC/ACT109 TRUTH TABLE 







INPUTS 






OUTPUTS 


s 


R 


CP 


J 


K 


Q 


Q 


L 

H 

L 


H 

k 
L 


X 

x 

X 

_r 


X 
X 


X 
X 
X 


H 
H* 


V 

. | H 
H* 


H 


H 




L 


L 


H 


H 


H 




H 


L 


TOGGLE 


H 


H 




L 


H 


NO CHANGE 


H 


H 


jr 


H 


H 


H 


L 


H 


H 


L 


X 


X 


NO CHANGE 



"Unpredictable and unstable condition if both S and R go high 
simultaneously. 



* 



s 



File Number 1967 
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Technical Data 



CD54/74AC109, CD54/74AC112 



CD54/74AC/ACT112 TRUTH TABLE 






INPUTS 


OUTPUTS 


S 


w 


CP 


J 


K 


Q Q 




L 


H 


X 


X 


X 


H ' L 


H 


L 


X 


X 


X 


L H 


10 


L 


L 


X 


X 


X 


H* H" 


H 


H 


~\_ 


L 


L 


NO CHANGE 


■ To 


H 


H 


^_ 


H 


L 


H . L 




H 


H 




L 


H 


L H 




H 


H 




H 


H 


TOGGLE 


- 20 


H 


H 


H 


X 


X 


NO CHANGE 



GND= 8 
V---16 



cc 

9ZCS-4034I 



"Output states unpredictable if S and R go High simultaneously 
after both being Low at the same time. 
H = High steady state 

X = ^eva e nt dySta,e 



CD54/74AC/ACT112 
FUNCTIONAL DIAGRAM 



\ = High-to-Low transition 

— 1~ - Low-to-High transition 
MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, I k (for V < -0.5 V or V > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA" 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/'C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55 to +1 25° C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T slg ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ±0.79 mm) from case for 10 s maximum +265° C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+ 125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 
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Technical Data 



CD54/74AC109, CD54/74AC112 
CD54/74ACT109, CD54/74ACT112 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 











AMBIENT TEMPERATURE (T A ) - °C 






TEST CONDITIONS 




+25 


to +70 


-40 to +125(74) 




CHARACTERISTICS 








-40 to +85 


-55 to +125(54) 


UNITS 




v, 

(V) 


"o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 






1.5 
3 


1 2 
2.1 





1.2 
2.1 





1 2 
2.1 





v 








5.5 


3.85 


— 


3.85 


— 


3.85 


— 




Low-Level Input 






1.5 


— 


0.3 


- 


0.3 


— 


0.3 




Voltage V, L 






3 

5.5 




0.9 
1.65 




0.9 
1.65 




0.9 
1.65 


V 


High-Level Output 




-0.05 


1.5 


1.4 




1.4 




1.4 






Voltage Voh 


V,H 


-0.05 


3 


2.9 




2.9 




2.9 








or 


-0.05 


4.5 


4.4 


- 


4.4 


- 


4.4 


- 






V,L 


-4 


3 


2.58 




2.48 




2.4 




y 






-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 




- 


3.85 


- 












-50 


5.5 










O.OO 






Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 


V, H 


0.05 


3 




0.1 




0.1 




0.1 






or 


0.05 


4.5 




0.1 




0.1 




0.1 






V, L 


12 


3 




0.36 




0.44 




0.5 


V 






24 


4.5 




0.36 




0.44 




0.5 






# 


75 


5.5 








1.65 










50 


5.5 












1.65 




Input Leakage 
Current \, 


Vcc 

or 
GND 




5.5 




+0.1 




±1 




±1 




Current, MS| P V Ice 


Vcc 

or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1 -second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

*Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

TERMINAL ASSIGNMENT DIAGRAMS 



1R — 












u-3. 
Tk — 

1CP — 




si 






1CP — 

2 

1 K 

1J 

— 4 
IS 

1Q -S- 


is 




— 2CP 






,0-1 










,Q -JL 


tQ — 
GND — 




■la 






7 

20 

8 

GND 




92CS-40339 



CD54/74AC/ACT109 



CD54/74AC/ACT112 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v 

(V) 


■o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




Hinh-I pvpI Inniit 

Voltage V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage Vil 






4.5 
to 

5.5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


High-Level Output 


V,H 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 




Voltage Voh 


or 

V,L 


-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 




- 


3.85 


- 




- 


V 






-50 


5.5 










3.85 






Low-Level Output 
Voltage Vol 


V, H 

or 
Vil 


0.05 


4.5 


- 


0.10 


- 


0.10 




0.10 




24 


4 5 




0.36 




0.44 




0.50 


V 




# 


75 


5.5 








1.65 












50 


5.5 


- 


- 


- 




- 


1 .65 




Inni it 1 oalranc 
lllfJUL i_eo.r\ciy t? 

Current li 


or 
GND 




5.5 




±0.1 




±1 




±1 


UA 


Quiescent Supply 

Current, MSI Ice 


Vcc 

or 
GND 





5.5 




8 




80 




160 


uA 


Additional Supply 

Current per Input Pin 
TTL Inputs High Aloe 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


109 


112 


J, CP, CP 


1 


1 


K 




0.53 


K 


0.53 




S, R 


0.58 


0.58 



'Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 



CD54/74AC109, CD54/74AC112 
CD54/74ACT109, CD54/74ACT112 



PREREQUISITE FOR SWITCHING: AC Series 





SYMBOL 


v cc 

(V) 

■; 


0to+70°C 
-40 to +85° C 


-40 to -125 C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


- 

Maximum CP, (CP) Frequency 
109 


fma* 


1.5 

3.3* 

5t 
° i 




— 

— 




■ — 
— 


MHz 


112 




fmax 


1 .0 

3.3 
5 










MHz 


CP (CP) Pulse Width 


tw 


3.3 











ns 






5 







Setup Time 
J, K to CP 
109 


tsu 


1.5 
3.3 
5 










ns 


J, K to CP 


tsu 


1.5 
3.3 











ns 


112 




5 












Hold Time 
J, K to CP 
109 


t H 


1.5 
3.3 
5 










ns 


J, K to CP 
112 




1.5 
3 3 
5 










ns 


Removal Time 

R, S to CP (CP) 


tREM 


1.5 
3.3 
5 










ns 



■ 



*3.3 V: min. is @3 V 
t5 V: min is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
CP (CP) to Q, Q 


tPLH 
tpHL 


1.5 
3.3* 
5t 


2.8 
1.8 


115 
12.9 
9.2 


2.7 
1.7 


129 
14.4 
10.3 


ns 


S, Rto Q, Q 


tPLH 
tpHL 


1.5 
3.3 
5 


3.3 
2.2 


137 
15.3 
10.9 


3.2 
2.1 


153 
17.1 
12.2 


ns 


Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


c, 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 



t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 
5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per flip-flop. 
Pd = CpdVcc 2 fi + 1 (CuVcc 2 fo) where fi = input frequency 

fo = output frequency 
Cl • output load capacitance 
Vcc = supply voltage. 







93 



Technical Data 



CD54/74AC109, CD54/74AC112 
CD54/74ACT109, CD54/74ACT112 



PREREQUISITE FOR SWITCHING: ACT Series 



rUADAPTCDICTIPC 




V cc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125° C (74) 
-55 to +1 25° C (54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Maximum CP (CP) Frequency 
109 




5* 










MHz 


112 








— 








CP (CP) Pulse Width 


tw 


5 










ns 


Setu£/rime 
J, K to CP (109) 


tsu 


5 










ns 


J, K to CP (112) 
















Hold Time 
J, K to CP (109) 


m 


5 










ns 


J, K to CP (112) 














Removal Time 
R, S to CP (CP) 


tREM 


5 










ns 


*min. is @ 4.5 V 
min. is @ 4.75 V for to +70° C 
















SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 








CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +1 25° C (74) 
-55 to +125° C (54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays 
CP (CP) to Q, Q 


tpLH 


5* 


1.8 


9.2 


1.7 


10.3 


ns 


s; R, to Q, rj 


tpHL 


5 


2.4 


12.1 


2.3 


13.5 


ns 


Power Dissipation Capacitance 


CpQ§ 








pF 


Input Capacitance 


C, 






10 




10 


pF 



*Min. is @ 5.5 V §Cpd is used to determine the dynamic power consumption, per flip-flop. 

Max. is @ 4.5 V P D = CpdVcc 2 fi + I (ClVcc 2 fo) + Vcc Alec wherefi = input frequency 

Min. is @ 5.25 V for to +70° C '« = ou, P ut frequency 

Max. is @ 4.75 V for to +70° C C L - output load capacitance 

Vcc = supply voltage. 
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Technical Data 



CD54/74AC109, CD54/74AC112 
CD54/74ACT109, CD54/74ACT112 



CD54/74AC/ACT109 Waveforms 



«PLH 
Q OR Q 



I— t„— J 
V'mai 



S OR R ^ ^ V S j ■ 
'PHL- 



■ INPUT LEVEL Q OR Q 

GND 

QORQ 



vs 



|- — tpHL 



- INPUT LEVEL 







'REM 



92CS-42652 



Clock to output delays and clock pulse width. 



CP 





— VALID — 


) 


<* s 




<SU 





INPUT LEVEL 

GND 

92CS-38534R2 

flesef or Set prerequisite and propagation delays. 

■ INPUT LEVEL 
- GND 



> INPUT LEVEL 

VS \ 

> GND 



92CS-3S535R2 

Data setup and hold times. 



CD54/74/AC/ACT112 Waveforms 




OUTPUT T- 50 pF 
LOAD _L 



Propagation delay times, and setup and hold times. 



LOAD 

-FOR AC SERIES ONLY. WHEN 

Vcc = 13V, r l - i mi 

92CS-42369 



Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 V cc 


0.5 Vcc 
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/ HMO i IOO, / HMO I ^OO 



AC'ACT AC/ACT 



FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



3-to-8-Line Decoder/Demultiplexer 

AC/ACT138 - Inverting 
AC/ACT238 - Non-Inverting 



Type Features: 

■ Buffered inputs 

■ Typical propagation delay (AC/ACT138): 

6.4 ns @V C c = 5 V, T A = 25°C, C L = 50 pF 



The GE/RCA-CD54/74AC138, -238 and CD54/74ACT138, 
-238 are 3-to-8-line decoders/demultiplexers utilizing GE/ 
FtCA's new ADVANCED CMOS LOGIC technology. Both 
circuits have three binary select inputs (AO, A1, and A2). If 
the device is enabled, these inputs determine which one of 
the eight normally HIGH outputs of the AC/ACT138 will go 
LOW or which one of the normally LOW outputs of the 
AC/ACT238 will_go JHIGH. Two active LOW and one active 
HIGH enables (E1, E2, and E3) are provided to simplify the 
cascading of these devices. 

The CD54AC/ACT138 and CD54AC/ACT238 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT1 38 and CD74AC/ACT238 are supplied in 16- 
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD 883. 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST'/AS/S with significantly 

reduced power 
u Balanced propagation delays 

u AC types feature 7.5-1/ to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply, 
m + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 
■ 

"FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 

CD54/74AC138, CD54/74ACT138 



INPUTS 


OUTPUTS 


ENABLE 


ADDRESS 


E 3 *E"o 


A 2 


A, 


A 


Y0 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


X H 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


H L 


L 


L 


t 


L 


H 


H 


H 


H 


H 


H 


H 


H L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



H_ = High level. L 
*E = E,, + E 2 



Low level, X = Don't care 



File Number 1909 



Technical Data 



CD54/74AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 



TRUTH TABLE 




MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT. I„ (for V, < -0.5 V or V, > Vcc I 5 V) +20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or Vo> Vcc + 0.5 V) (50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin. I (for Vo > -0.5 V or Vo < Vcc I 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA" 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta - -55 to + 100°C (PACKAGE TYPE F) 500 mW 

For Ta -100 to f 125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta - -40 to t 100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) ; Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E. M -40 to +125°C 

STORAGE TEMPERATURE (T stg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA tor each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 




Supply-Voltage Range, V C c*: 

(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


55 
5.5 


V 


DC Input or Output Voltage, Vi, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 
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Technical Data 

CD54/74AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vih 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V (L 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 


_ 


0.9 




0.9 


5.5 




1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V OH 


V, H 

or 
V, L 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 


- 
— 


2.9 


- 


2.9 


— 


-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 


- 


2.48 


- 


2.4 


- 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 






— 


-50 


5.5 












3.85 




Low-Level Output 
Voltage Vol 


V, H 

or 
V lL 

# 


0.05 


1 .0 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


VA 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC138, CD54/74AC238 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


^CC 

(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V [H 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V lu 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 




High-Level Output 
Voltage Voh 


V,H 

or 

VlL 
# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 


- 




- 


-50 


5.5 




— 






3.85 




Low-Level Output 
Voltage Vol 


V|H 

or 

V,L 
# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


//A 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Aloe 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 



power dissipation. 
•Test verifies a minimum 50-onm 




i, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


AO - A2 


0.83 


El, E2 


1 


E3 


42 



'Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data 



CD54/74AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 

SWITCHING CHARACTERISTICS: AC Series; t r , I, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 

An tn Outnut M38^ 


tpLH 
tpHL 


1.5 
3.3* 
5t 


4 

2 5 


152 
17.1 
12 2 


3.8 
2 4 


170 
19 
13 6 




El , E2 to Output 


tpLH 
tpHL 


1.5 
3.3 
5 


3.5 
2 5 


134 
15 
10 7 


3.4 
2 1 


149 

16.7 

11 Q 




E3 to Output 

(138) 


tpLH 
tpHL 


1.5 
3.3 
5 


3.9 
2.5 


147 
16.5 
11.8 


3.7 
2.4 


165 
-18.5 
13.2 




An to Output 

(238) 


i 

IPLH 
tpHL 


1.5 
3.3 
5 


4.4 

2.8 


168 
18.8 
13.4 


4.2 

2.7 


187 

21 

15 


ns 


El, E2 to Output 

(238) 


tpLH 
tpHL 


1.5 
3.3 
5 


3.9 
2.2 


150 
15 
10.7 


3.8 
2.1 


167 
16.7 
11.9 


ns 


E3 to Output 

(238) 


tpLH 
tpHL 


1.5 

3.3 
5 


4.9 
3.1 


186 

20.9 
14.9 


4.7 
3 


208 
23.2 
16.6 


ns 


Power Dissipation Capacitance 


CpD^ 




110 Typ. 


110 Typ. 


PF 


Input Capacitance 


c, 




- | 10 


10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


to +70° C 
-40 to +85° C 


-40 to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
An to Output (138) 


tpLH 
tpHL 


m 


2.9 


13.8 


2.7 


15.4 


ns 


El, E2 to Output 

(138) 


tpLH 
tpHL 


5 


2.3 


10.9 


2.2 


12.2 


ns 


E3 to Output 

(138) 


tpLH 
tpHL 


5 


2.5 


12.2 


2.4 


13.6 


ns 


An to Output 

(238) 


tpLH 
tpHL 


5 


2.9 


14 


2.8 


15.6 


ns 


El, E2 to Output 

(238) 


tptH 
tpHL 


5 


2.6 


12.7 


2.5 


14.2 


ns 


E3 to Output 

(238) 


tpLH 
tpHL 


5 


2.5 


12.2 


2.4 


13.6 


ns 


Power Dissipation Capacitance 


Cpot 




160 Typ. 


160 Typ. 


PF 


Input Capacitance 


C, 




- I io 


- 10 


pF 



"3.3 V: min. is @ 3.6 V 

max. is @ 3 V 
t5V: min. is @ 5.5 V 
max. is @ 4.5 V 
5 V. min is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70°C 
+.Cp D is used to determine the dynamic power consumption, per package. 
For AC series: PD = V cc 2 f, (Cpo + C) 

For ACT series: PD = Vcc 2 f, (C PD + C L ) + V cc Alec where f, = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC138, CD54/74AC238 
CD54/74ACT138, CD54/74ACT238 




1 36 
OUTPUT 






\ 



— ^'plh|— — 1 'phl|— 



- tf = 3 ns 



■ 90% 

■ v s 



OUTPUT 




9ZCS-4?4d4 



Fig. 1 - Propagation delay limes. 



Fig. 2 - Propagation delay limes. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 
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Technical Data , 

CD54/74AC139 Advance Information 

CD54/74ACT139 



DECODER 
1 



OECODER 
2 



1Y2 
1Y3 



2YO 
2YT 
2Y2 
2Y3 



Dual 2-to-4-Line Decoder/Demultiplexer 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

5.4 ns @ Vcc = 5 V, T» = 25° C. C 



50 pF 



FUNCTIONAL DIAGRAM 



J2CS-3788 Ifi3 



The RCA CD54/74AC139 and CD54/74ACT139 are dual 
2-to-4-line decoder/demultiplexers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. These devices 
contain two independent binary to one-of- fou r deco ders, 
each with a single active-LOW enable input (1 E or 2E). Data 
on the select inputs (1A0 and 1A1 or 2A0 and 2A1) cause 
one of the four normally HIGH outputs to go LOW. 

If the enable input is HIGH, all four outputs remain HIGH. 
For demultiplexer operation, the enable input is the data 
input. The enable input also functions as a chip select when 
these devices are cascaded. 

The CD54AC139 and CD54ACT139 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC139 
and CD74ACT139 are supplied in 16-lead dual-in-line 
plastic packages (E suffix) and in 16-lead dual-in-line small- 
outline packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883. 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 

■ Speed of bipolar FAST"/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

m AC types feature 1.5-V to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply, 
a + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



INPUTS 




OUTPUTS 




Enable 


Select 










E 


A1 


AO 


Y3 


Y2 


Y1 


Y0 


L 


L 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


X 


X 


H 


H 


H 


H 



X = Don't care 



File Number 1953 
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MAXIMUM RATINGS, Absolute-Maximum Values: 



DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l,„ (for V, < -0.5 V or V, > Vex; + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < V cc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA" 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 



For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +1 25° C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

(For up to 4 outputs per device; add ± 25 mA for each additional output.) 




RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that 



following ranges: 



operation is always within the 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply- Voltage Range, Vcc*: 

(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 




TERMINAL ASSIGNMENT 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 




TEST CONDITIONS 


Vcc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






V, 
(V) 


'o 
(mA) 


(V) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 








1.5 


1.2 


— 


1.2 


— 


1.2 


+- 




Voltage 


V, H 






3 


2.1 


— 


2.1 


— 


2.1 


— 


V 










5.5 


3.85 


— 


3.85 


— 


3.85 


— 




Low-Level Input 








1.5 


— 


0.3 


— 


0.3 


— 


0.3 




Voltage 


V, L 






3 


— 


0.9 


— 


0.9 


— 


0.9 


V 










5.5 




1.65 


— 


1.65 


— 


1.65 




High-Level Output 






-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 




Voltage 


VOH 


V,H 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 








or 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 










-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 










-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


V 






# 


-75 


5.5 








3.85 



















-50 


5.5 










3.85 






Low-Level Output 






0.05 


1.5 




0.1 


— 


0.1 




0.1 




Voltage 


Vol 


V,H 


0.05 


3 




0.1 




0.1 




0.1 








or 


0.05 


4.5 




0.1 


- 


0.1 


- 


0.1 


V 






V,L 


12 


3 




0.36 




0.44 




0.5 










24 


4.5 




0.36 




0.44 




0.5 








# 


75 


5.5 








1.65 














50 


5 5 












1.65 




Input Leakage 
Current 1, 


Vcc 
or 
GND 




5.5 




+0.1 




+1 - 




±1 


; 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


//A 



tfTest one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



Technical Data 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


v cc 

MM 
(») 


AMBIENT TEMPERATURE 


(T A )-°C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 

5.5 


2 


- 


2 


- 


2 


- 


V 


Low-Level Input 
Voltage V, L 






4.5 
to 

5.5 


- 


0.8 


- 


0.8 


- 


0.8 


V 


High-Level Output 
Voltage V OH 


v,„ 

or 
V, L 
tf 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 


- 


38 




3.7 


- 


-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,„ 
or 
V IL 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current 1, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 




Quiescent Supply 
Current. MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


ft* 


Additional Quiescent Supply 

Current per Input Pin, 
TTL Inputs High. Al cc 
1 Unit Load 


Vcc-2.1 




4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



tfTest one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


AO. A1 
E 

1 1 


1 

1 

0.67 



'Unit load is AI C c limit specified in Static Character- 
istic Chart, e.g.. 2.4 mA max. @ 25° C. 



Technical Data 

CD54/74AC139 
CD54/74ACT139 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
AO, A1 to Outputs 


tpLH 
tpHL 


1.5 
3.3* 
5| 


3.1 
2.1 


129 
14.2 
10.3 


2.9 
1.9 


144 
16.1 
11.5 


ns 


E to Outputs 


tpLH 
tpHL 


1.5 
3.3 
5 


2.9 
1.9 


120 
13.4 
9.6 


2.7 
1.8 


134 

15 
10.7 


ns 


Power Dissipation Capacitance 



Cpd§ 




83 Typ. 


83 Typ. 


PF 


Input Capacitance 


C, 






10 




10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
AO, A1 to Outputs 


tpLH 
tPHL 


5t 


2.7 


13.2 


2.5 


14.7 


ns 


E to Outputs 


tpLH 
tpHL 


5 


2.7 


13.2 


2.5 


14.7 


ns 


Power Dissipation Capacitance 


CpD§ 




126 Typ. 


126 Typ. 


pF 


Input Capacitance 


G, 






10 




10 


pF 



§Cpd is used to determine the dynamic power consumption, per decoder/demultiplexer. 
For AC series: P D = V C c 2 f, (C PD + C L ) 

For ACT series: P D = Vcc 2 f. (Cpd + C L ) + Vcc Alec where t, = input frequency 

max is @ 4 5 V Cl = out P ut load capacitance 

Vcc = supply voltage. 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5 V: 
5 V: 



t,-3ns— «j |«- — | k-l(.3ns ^_ — INPUT LEVEL 

INPU T E \J ~ - vs ° 



PLH 

OUTPUT Y3 




500 n 



OUTPUT 
LOAD J_ 



50 pF 



•FOR AC SERIES ONLY: WHEN 
Vcc = 1-5 V, Rl = 1 kO 



92CS- 42529 




V S 



92CS- 42530 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay times and test circuit. 
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Technical Data 



Advance Information 



CD54/74AC151 
CD54/74ACT151 




8-lnput Multiplexer 



■ unu — o 

FUNCTIONAL DIAGRAM 92CS-3843I 



Type Features: 
■ Buffered inputs 
u Typical propagation delay: 
6ns@Vcc = 5V, n = 25°C,C L = 50pF 



: 



The RCA CD54/74AC151 and CD54/74ACT151 are 8-input 
digital multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. They have three binary_control 
inputs (SO, S1, and S2) and an active-LOW Enable (E) input. 
The three binary_ inputs select 1 of 8 channels. The output is 
both inverting (Y) and non inverting (Y). 

The CD54AC151 and CD54ACT151 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC151 
and CD74ACT151 are supplied in 16-lead dual-in-line plas- 
tic packages (E suffix) and in 16-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

m AC types feature J. 5-1/ to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
. + 24-mA output drive current 

-Fanoutto 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 
FUNCTION TABLE 










































INPUTS 












OUTPUTS 


E 


S 2 


S, 


So 


lo 


I, 


h 


b 


U 


Is 


la 


h 


Y 


Y 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


L 


H 


X 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


L 


H 


X 


L 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


H 


X 


H 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


L 


X 


X 


L 


X 


X 


X 


X 


X 


H 


L 


L 


L 


H 


L 


X 


X 


H 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


H 


X 


X 


X 


L 


X 


X 


X 


X 


H 


L 


L 


L 


H 


H 


X 


X 


X 


H 


X 


X 


X 


X 


L 


H 


L 


H 


L 


L 


X 


X 


X 


X 


L 


X 


X 


X 


H 


L 


L 


H 


L 


L 


X 


X 


X 


X 


H 


X 


X 


X 


L 


H 


L 


H 


L 


H 


X 


X 


X 


X 


X 


L 


X 


X 


H 


L 


L 


H 


L 


H 


X 


X 


X 


X 


X 


H 


X 


X 


L 


H 


L 


H 


H 


L 


X 


X 


X 


X 


X 


X 


L 


X 


H 


L 


L 


H 


H 


L 


X 


X 


X 


X 


X 


X 


H 


X 


L 


H 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


L 


H 


L 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


X 


H 


L 


H 



H = HIGH voltage level. L = LOW voltage level. X = Don't care. 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for V < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 m A 

DC Vcc or GROUND CURRENT (Ice or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P„): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55tO+125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For Ta - Full Package-Temperature Range) 
AC Types 
ACT Types 




1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 




-40 

-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



GND 



1 




16 


2 






3 







4 






5 






6 




P 


7 




JO 


& 




9 



HC/HCT1 51 



92CS-38132 

TERMINAL ASSIGNMENT 
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Technical Data 

CD54/74AC151 
CD54/74ACT151 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



■ 

CHARACTERISTICS 


TEST CONDITIONS 


v cc 

fV) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




(V) 


'o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Lev6l Input 
Voltage V, H 






1.5 
3.0 
5.5 


1.2 
2.1 
3.85 




1.2 
2.1 
3.85 




1.2 
2.1 
3.85 


— 
— 


V 




Low-Level Input 
Voltage Vil 






1.5 
3.0 
5.5 


— 



0.3 
0.9 
1.65 




0.3 
0.9 
1.65 


— 



0.3 
0.9 
1.65 


V 


High-Level Output 
Voltage V OH 




-0.05 


1.5 


1.40 




1.40 




1.40 





V 


V,H 

or 

V,L 


-0.05 


3.0 


2.90 




2.90 




2.90 







-0.05 


4.5 


4.40 




4.40 




4.40 




-4 


3.0 


2.58 




2.48 




2.40 





-24 


4.5 


3.94 




3.80 




3.70 








5.5 






3.85 






- 




^50 | 5.5 






3.85 




Low-Level Output 
Voltage Vol 


V, H 
or 
V, L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3.0 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3.0 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current \, 


Vcc 
or 
GND 




5.5 




±0.1 




+1 




+1 


/iA 


Quiescent Supply 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 

CD54/74AC151 
CD54/74ACT151 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




V, 
(V) 


'o 
(mA) 


IM\ 
l») 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vm 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage Vil 






4.5 

to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 


VlH 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltaap Vnu 


or 
Vft 


-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 




- 


3.85 


- 




- 


V 






-50 


5.5 










3.85 






Low-Level Output 
Voltage Vol 


V,H 


0.05 


4.5 




0.1 




0.1 




0.1 




or 
V, L 


24 


4.5 




0.36 




0.44 




0.5 


V 




# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




+1 




±1 


t* 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


V cc -2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


I (All) 


1 


E 


1 


S 


1 


'Unit load is Alec limit specified in Static 


Characteristics Chart, e.g 


, 2.4 mA max. @ 25° C. 
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Technical Data 

CD54/74AC151 
CD54/74ACT151 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +1 25° C (74) 
-55 to +125°C (54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Any Data to Y 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.7 
2.4 


152 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 


Any Data to Y 


tpLH 
tpHL 


1.5 
3.3 
5 


4 

2.7 


166 
18.6 
13.3 


3.8 

2.5 


186 
20.9 
14.9 


ns 


Any Select to Y 


tpLH 
tpHL 


1.5 
3.3 
5 


5.1 

3.3 


204 
22.5 
16.3 


4.7 

3.1 


228 
25.5 
18.2 


ns 


Any Select to Y 


tpLH 
tpHL 


1.5 
3.3 
5 


5.4 
3.6 


219 
24.5 
17.5 


5 

3.4 


245 
27.4 
19.6 


ns 


Any Enable to Y 


tpLH 
tpHL 


1.5 
3.3 
5 


3.3 
2.2 


137 
15.3 
10.9 


3.2 
2.1 


153 
17.1 
12.2 


ns 


Any Enable to Y 


tpLH 
tpHL 


1.5 
3.3 
5 


3.7 
2.4 


152 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 


Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


c, 






10 




10 


PF 



§Cp D is used to determine the dynamic power consumption, per device. 
Pd = Vcc 2 fi (Cpd + Cl) where t = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



*3.3 V:min. is @ 3.6 V 
max. is @ 3 V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: ACT Series; t„ t = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125° C (74) 
-55 to +1 25° C (54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Any Data to Y 


tpLH 
tpHL 


5* 


2.8 


13.9 


2.7 


15.5 


ns 


Any Data to Y 


tpLH 
tpHL 


5 


3.1 


15.1 


2.9 


16.9 


ns 


Any Select to Y 


tpLH 
tpHL 


5 


3.7 


18.1 


3.5 


20.2 


ns 


Any Select toY 


tpLH 
tpHL 


5 


3.9 


19.4 


3.7 


21.6 


ns 


Any Enable to Y 


tpLH 
tpHL 


5 


2.2 


10.9 


2.1 


12.1 


ns 


Any Enable to Y 


tpLH 
tpHL 


5 


2.4 


12.1 


2.3 


13.5 


ns 


Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


C, 






10 




10 


PF 



min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpc is used to determine the dynamic power consumption, per device. 
Pd = Vcc 2 fi (Cpo + Cl) + VccAlcc where fi = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



Technical Data 

CD54/74AC151 
CD54/74ACT151 



i n ° R s v s 



'PHL- 
Y 



^"90% 
■j' 10% 



- INPUT LEVEL 
GND 



<PLH 



/ % 



-'PHL 



92CS-42675 



ENABLE - 
SELECT - 
'n- 



t r = 3ns 



'PHL — 
<PLH 



X 



-tf = 3ns 



- INPUT LEVEL 



= 90% 
5 

)% 



^'PLH 
^'PHL 



92CS- 42676 



Fig. 1 - Inputs or select to output propagation delays. 



Fig. 2 - Enable to output propagation delays. 



OUTPUT 

Q 

500 £ 



OUTPUT -T 50 pF 
LOAD ' 



•FOR AC SERIES ONLY: WHEN 
V CC = 1.5V,R L = 1kfi 

92CS-42IS9 

Fig. 3 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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Advance Information 



Technical Data 

CD54/74AC153 
CD54/74ACT153 



tii_ 

"2- 
Hi- 



2lj- 



Dual 4-1 



tiplexer 



Type Features: 

■ Buffered inputs 

■ Typical propagation delay: 

6.3 ns @ Vcc = 5 V, T A = 25° C, C = 50 pF 



92CS-39626 



FUNCTIONAL DIAGRAM 



The RCA CD54/74AC153 and CD54/74ACT153 are dual 4- 
input multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. One of the four sources for each 
section is selected by the common Select inputs, SO and S1. 
When the Enable inputs (1E, 2E) are HIGH, the outputs are 
in the low state. 

The CD54AC153 and CD54ACT153 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC153 
and CD74ACT153 are supplied in 16-lead dual-in-line plas- 
tic packages (E suffix) and in 16-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 

■ Speed of bipolar FAST"/AS/S with significantly 
reduced power consumption 

u Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

m ± 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 


J ~tor Corp. 



•FAST is a Trademark of Faira 



TRUTH TABLE 



SELECT 
INPUTS 



S1 SO 



DATA INPUTS 



nl, nl 2 



X 


X 


X 


X 


L 


X 


X 


X 


H 




X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 


X 


X 


X 


X 


L 


X 


X 


X 


H 



ENABLE 
INPUTS 



nE 



H 
L 
L 
L 
L 
L 
L 
L 
L 



OUTPUT 



nY 



Select inputs S1 and SO are common to both sections. 

H = High level 

L = Low level 

X = Don't care 

Z = High impedance 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vce) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for V < -0.5 V or V > Vcc + 5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for V > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55tO+125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (Tag) -65tO+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add + 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
I ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 
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TERMINAL ASSIGNMENT 



Technical Data 



CD54/74AC153 
CD54/74ACT153 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 















AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 




TEST CONDITIONS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 








V, 
(V) 


'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 








1.5 


1.2 


— 


1.2 


— 


1.2 


— 




Voltage 




V, H 






3 


2.1 


— 


2.1 


— 


2.1 


— 


V 












5.5 


3.85 




3.85 




3.85 
















— 


— 


— 




Low-Level Input 








1.5 


— 


0.3 


— 


0.3 


— 


0.3 




Voltage 




V, L 






3 


— 


0.9 


— 


0.9 


— 


0.9 


V 










5.5 


— 


1.65 


— 


1.65 


— 


1.65 




High-Level Output 






-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 




Voltage 




Voh 


V,H 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 










or 


-0.05 


4.5 


4.4 


' 


4.4 





4.4 













V, L 


-4 


3 


2.58 


- 


2.48 


- 


2.4 


- 


V 










-24 


4.5 


3.94 




3.8 




3.7 












# 


-75 


5.5 




- 


3.85 


- 




- 












-50 


5.5 










3.85 






Low-Level Output 






0.05 


1.5 




0.1 




0.1 




0.1 




Voltage 




Vol 


V, H 


0.05 


3 




0.1 




0.1 




0.1 










or 


0.05 


4.5 




0.1 




0.1 




0.1 










V, L 


12 


3 




0.36 




0.44 




0.5 


• V 










24 


4.5 




0.36 




0.44 




0.5 










# 


75 


5.5 








1.65 
















50 


5.5 












1.65 




Input Leakage 
Current h 


Vco 




















or 
GND 




5.5 




+0.1 




+1 




±1 


nA 


Quiescent Supply 
Current, MSI 


Ice 


Voc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC153 
CD54/74ACT153 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 


V C c 
(V) 


AMBIENT TEMPERATURE (T 4 ) - °C 


UNITS 


CHARACTERISTICS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




v, 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 


- 


0.8 


- 


0.8 


— 


0.8 


V 


High-Level Output 


V, H 

or 
V, L 

# 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage Voh 


-24 


4.5 


3.94 


- 


3.8 




3.7 


— 


V 


-75 


5.5 






3.85 


— 








-ou 


5.5 










o.OO 




Low-Level Output 
Voltage V OL 


V, H 
or 

va 
# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


fiA 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


UA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


SO, S1, nlo-nl 3 
h~E 


1 

0.47 



"Unit load is Alec limit specified in Static Characteristics 
Chart, e.g., 2.4 mA max. @ 25°C. 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
SO, Sl.toY 


tpLH 
tpHL 


1.5 
3.3* 
5t 


5.4 
3.6 


224 
25.1 
17.9 


5.2 
3.4 


250 
28 
20 


ns 


nltoY 


tpLH 
tpHL 


1.5 
3 3 
5 


3.6 
2.4 


149 
16.7 
11.9 


3.4 
2.3 


166 
18.6 
13.3 




He to y 


tpLH 
tpHL 


1.5 
3.3 
5 


3.2 
2.1 


133 
14.8 
10.6 


3.1 
2 


148 
16.5 
11.8 


ns 


Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


C, 




- | 10 




10 


PF 



*3.3V: min. is @ 3.6 V 
max. is @ 3 V 



t5 V: 



5 V: 



min. is @ 5.5 V 
max. is @ 4.5 V 



mm. is ( 
max. is 



) 5.25 V for to +70° C 
D 4.75 V for to +70° C 



§Cpo is used to determine the dynamic power consumption, per multiplexer. 
Pd = Vcc 2 fi (Cpd + C L ) where fi = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
SO, Sl.toY 


tpLH 
tpHL 


5t 


3.9 


19.3 


3.8 


22 


ns 


nl to Y 


tpLH 
tpHL 


5 


3.3 


16.2 


3.1 


18 


ns 


nEto Y 


tpLH 
tpHL 


5 


2.3 


11.3 


2.1 


12.6 


ns 


Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


c, 






10 




10 


pF 



f5 V: min. is @ 5.5 V §C PD is used to determine the dynamic power consumption, per multiplexer, 

max. is @ 4.5 V P D = Vcc 2 fi (C PD + C L ) + VccAlcc where fi = input frequency 

5 V: min. is @ 5.25 V for to +70° C C = output load capacitance 

max. is @ 4.75 V for to +70°C Vcc ~ su PP lv voltage. 



- 
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Technical Data 



CD54/74AC153 
CD54/74ACT153 



- 




OTHER | 
INPUTS | 
(TIED HIGH | 
OR LOW) | 



OUTPUT . 
DISABLE 

•FOR AC SERIES 



DUT 
WITH 
3-STATE 
OUTPUT 



OUTPUTS , I , OUTPUTS 
DISABLED ENABLED 

o_QGND (IPHZ. tpZH) 
'^OOPEN dPHL.tPLH) 
°~° 2V C C(IPLZ. 'PZL). 
5 R° L n ' (° PEN DRAIN) 
-O OUT 



C L S 500 o • 
50 PF ? Rl 



92CM-42405 



ONLY: WHEN V c c = 1.5 V, R L = 1 kO 



Fig. 1 - Three-slate propagation delay waveforms and test circuit. 



E 



90% 

Vg 

10% 



— IPHL 

92CS-42612 




OUTPUT -T 50 p F 
LOAD X 

•FOR AC SERIES ONLY: WHEN 
»CC = 1 5V.R L > 1 kO 



92CS-42369 



Fig. 2 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Technical Data 



Advance Information 



CD54/74AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 



AC/ACT AC/ACT 



"o-| 




157 


158 




4 


1V 


1Y 


Hi;— 






2 'o-| 
- 




7 


2Y 


2Y 


11 10 
31, 




J> 


3Y 


3Y 










14 

41, 




12 


4Y 


4Y 



Quad 2-lnput 

AC/ACT157 - Non-Inverting 
AC/ACT158 - Inverting 

Type Features: 
■ Buffered inputs 

u Typical propagation delay (AC/ACT1 58): 
3.8 ns @ l/cc = 5 V, 7~ A = 25° C, C L = 50 pF 




FUNCTIONAL DIAGRAM 



The GE/RCA CD54/74AC157, -158 ar 
-158 are quad 2-input multiplexers utilizing GE/RCA's new 
ADVANCED CMOS LOGIC technology. Both circuits can 
select four bits of data from two sources under the control 
of a common select input (S). The Enable input (E) is active 
LOW. When E is HIGH, all of the outputs of the 158 are 
forced HIGH and in the 157, all of the outputs are forced 
LOW, regardless of all other input conditions. 

The CD54AC/ACT157 and CD54AC/ACT1 58 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT157 and CD74AC/ACT1 58 are supplied in 16- 
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST'/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

u AC types feature 7.5-1/ fo 5.5-1/ operation and balanced 

noise immunity at 30% of the supply, 
m sfc 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



H TABLE 



Enable 


Select 
Input 


Data 
Inputs 


Output 


157 


158 


E 


S 


lo 


h 


Y 


Y 


H 


X 


X 




X 


L 


H 


L 


L 


L 




X 


L 


H 


L 


L 


H 




X 


H 


L 


L 


H 


X 




L 


L 


H 


L 


H 


X 




H 


H 


L 



"FAST is a Trademark of Fairchild Semiconductor 
Corp. 

■ 

TERMINAL ASSIGNMENT DIAGRAMS 



no ■ 




H = High level, L = Low level, X = Don't care 
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16 


2 




15 


3 




14 


4 




13 


5 




12 


6 




II 


7 




1 


— ^~ 




9 



vcc 



3Y 
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File Number 1910 
119 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l„ (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT. Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 m A 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or Vo < Vcc + 0.5 V) ±50 m A 

DC Vcc or GROUND CURRENT (Ice or Ud) ±100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°Cto 300 mW 

For Ta = -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125"C (PACKAGE TYPE M) Derate Linearly at 6 mW/'C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T„ 9 ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 

I 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V C c": 

(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+ 125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 
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Technical Data 



CD54/74AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (TJ - °C 




CHARACTERISTICS 




TEST CONDITIONS 


Vcc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






•l 
(V) 


■ 

■o 
(mA) 




MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




niy 1 1 Level 1 1 1 JJU I 


V, H 






1 5 


12 


_ 


1.2 




1.2 


_ 




Voltage 






3 


2.1 


_ 


2.1 




2.1 














5 5 


3.85 


_ 


3.85 




3.85 






LOW-LtJVtJI IlipUl 












0.3 




0.3 




0.3 




Voltage 


V, t 






O 




0.9 




0.9 




0.9 


V 










O.O 




1.65 




1.65 




1.65 




niyn-Levei ijuipur 






-0.05 


1 .0 


1.4 




1.4 




1.4 






Voltage 


Voh 


V| H 


-0.05 


Q 
O 


2.9 




2.9 




2.9 










or 


-0.05 


4.5 


4.4 




4.4 




4.4 










V,L 


-4 


o 


2.58 




2.48 


-e- 


2.4 




V 








-24 


4.5 


3.94 




3.8 




3.7 










# 


-75 


5.5 




- 


3.85 


- 




- 










-50 


5.5 










3.85 






Low Level Output 
Voltage 


Vol 




0.05 


1.5 




0.1 




0.1 




0.1 




V,„ 


0.05 


3 




0.1 




0.1 




0.1 








or 


0.05 


4.5 




0.1 




0.1 




0.1 








V, L 


12 


3 




0.36 




0.44 




0.5 


V 








24 


4.5 




0.36 




0.44 




0.5 








# 


75 


5.5 








1.65 














50 


5.5 












1 .65 




Input Leakage 
Current 


Ii 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 




Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


V C c 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






« 
«i 

(V) 


■ 

■o 
(mA) 


t*J 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage 


V, H 






4 5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage 


V, L 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 




V,H 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage 


Voh 


or 

V,L 


-24 


4.5 


3.94 




3.8 




3.7 





V 






# 


-75 


5.5 




- 


3.85 


- 














-50 


0.0 










3.85 






Low-Level Output 




V,H 


0.05 


4.5 




0.1 




0.1 




0.1 




Voltage 


Vol 


or 
V, L 


24 


4.5 




0.36 




0.44 




0.5 


V 






# 


75 


5.5 








1.65 














50 


5.5 












1.65 




Input Leakage 
Current I 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


M 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 


.0 


5.5 




8 




80 




160 


fjA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Voc-2.1 




4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


157 


158 


I (All) 


0.37 


0.37 


E 


0.83 


0.83 


S 


1.33 


1.33 



'Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 



CD54/74AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 

SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 




SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 








MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Output 


(157) 


tpLH 
tpHL 


1.5 
3.3* 
5t 


2.7 
1.7 


102 
11.5 
8.2 


2.6 

1.6 


114 

12.9 
9.2 


ns 


Enable to Output 


(157) 


tpLH 


1.5 
3.3 
5 


4.3 
2 7 


161 
17.9 
12.8 


4.2 
2.6 


179 
20.2 
14.4 


ns 


Select to Output 


(157) 


tpLH 


1.5 
3.3 
5 


4.2 
2.7 


162 
18.1 
12.9 


4.1 
2.6 


180 
20.3 
14.5 


ns 


Data to Output 


(158) 


tpLH 


1.5 
3.3 
5 


2.4 

1.5 


91 
10.2 
7.3 


2.3 
1.5 


102 
11.9 
8.5 


ns 


Enable to Output 


(158) 


tpLH 
tpHL 


1.5 
3.3 
5 


3.6 

2.3 


139 
15.5 
11.1 


3.5 
2.2 


155 
17.4 
12.4 


ns 


Select to Output 


(158) 


tpLH 
tpHL 


1.5 
3.3 
5 


3.8 
2.4 


145 
16.1 
11.5 


3.6 
2.3 


161 
18.1 
12.9 


ns 




Power Dissipation Capacitance 


(157) 
(158) 


CpD§ 




200 Typ. 
210 Typ. 


200 Typ. 
210 Typ. 


pF 








Input Capacitance 


c, 






10 




10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 


3 ns, C L = 50 pF 










CHARACTERISTICS 




SYMBOL 


Vcc 
(V) 


to +70° C 
-40 to +85" C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 








MIN 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Output 


(157) 


tpLH 
tpHL 


5t 


2.1 


10.1 


2 


11.2 


ns 


Enable to Output 


(157) 


tpLH 
tpHL 


5 


2.7 


13.2 


2.6 


14.8 


ns 


Select to Output 


(157) 


tpLH 
tpHL 


5 


2.8 


13.3 


2.7 


14.9 


ns 


Data to Output 


(158) 


tpLH 
tpHL 


5 


1.8 


8.4 


1.7 


9.4 


ns 


Enable to Output 


(158) 


tpLH 
tpHL 


5 


2.4 


11.1 


2.3 


12.4 


ns 


Select to Output 


(158) 


tpLH 
tpHL 


5 


2.4 


11.5 


2.3 


12.9 


ns 


Power Dissipation Capacitance 


(157) 
(158) 


Cpd§ 




295 Typ. 
345 Typ. 


295 Typ 
345 Typ. 


PF 


Input Capacitance 


Ci 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

f5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 VforOto +70°C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per function. 
For AC Series, PD = Cp D V C c 2 f, + X(C L V c c 2 fo) 
For ACT Series, PD = C PD V C c 2 f, + I(C L V cc 2 fo) + Vcc Al cc 

where f, = input frequency 
fo = output frequency 
0_ = output load capacitance 
Vcc = supply voltage. 



123 



Technical Data 



CD54/74AC157, CD54/74AC158 
CD54/74ACT157, CD54/74ACT158 



In OH S V S 

'PHL ' 

Y 

'PLH 



90 % 
10 % 



- INPUT LEVEL 
GND 



'PLH 



t % 



'PHL 



'PLH — 
AC/ACT158 V V S 



90% ^ 
10% 



'PHL- 



r 



AC/ACT157 Y 



-', 

— INPUT LEVEL 
-GND 



^L—J 



-'PLH 



92CS -* Z58 6 









CD54/74AC 


CD54/74ACT 






Input Level 


Vcc 


3 V 






Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 




Output Switching Voltage, V s 


0.5 Vcc 


5 V cc 



Fig. 3 - Inputs or select to output propagation delays. 



Fig. 4 - Enable to output propagation delays. 
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Technical Data 



Product Preview 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



■ 



SPE 

CP 




Synchronous Presettable Binary Counters 

CD54/74AC/ACT 161 - Asynchronous Reset 
CD54/7- 




92CS-3795B Rl 



Type Features: 

■ Buffered inputs 
a Typical propagation delay: 
7.8 ns @ Vcc = 5 V, 7 A = 25°C, 



-50pF 



The RCA CD54/74AC161, -163 and CD54/74ACT161, -163 
are synchronous presettable binary counters that utilize 
RCA's new ADVANCED CMOS LOGIC technology. The 
CD54/74AC/ACT161 are asynchronously reset; the 
CD54/74AC/ACT163 devices are reset synchronously with 
the clock. Counting and parallel presetting are both 
accomplished synchronously with the negative-to-positive 
transition of the clock. 

A LO W level on the Synchronous Parallel Enable input, 
SPE, disables the counting operation and allows data at the 
PO to P3 inputs to be loaded into th e cou nter (provided that 
the setup and hold requirements for SPE are met). 

The counters are reset with a LOW level on the Master Reset 
input, MR. In the CD54/74AC/ACT1 63 counter (synchronous 
reset), the requirements for setup and hold time with respect 
to the clock must be met. 

Two count enables, PE and TE, in each counter are provided 
for n-bit cascading. Re s et action occurs 
regardless of the level of the SPE, PE, and TE inputs (and 
the clock input, CP, in the CD54/74AC/ACT161). 

The look-ahead carry feature simplifies serial cascading of 
the counters. Both count enable inputs (PE and TE) must 
be HIGH to count. The TE input is gated with the Q outputs 
of all four stages so that at the maximum count, the terminal 
count (TC) output goes HIGH for one clock period. This TC 
pulse is used to enable the next cascaded stage. 

The CD54AC/ACT1 61 and CD54AC/ACT1 63 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT1 61 and CD74AC/ACT1 63 are supplied in 16- 



lead du 
dual-ii 



■ 




les (E suffix) and in 16-lead 
: packages (M suffix) 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST"/AS/S with significantly 
reduced power consumption 

■ Balanced propagation delays 
m AC types feature 1.5-V to 5.5-V operation and ba 

noise immunity at 30% of the supply 
u + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



MR 


1 






CP 


JL 






PO 


_3_ 




■lioo 


PI 






H Q1 


P2 


5 | 




— 02 


P3 






1L Q 3 


PE 


2_ 




— TE 


GND 


__8_ 




— SPE 






92CS-368 


5ni 



TERMINAL ASSIGNMENT 



File Number 1959 
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MODE SELECT — FUNCTION TABLE (AC/ACT161) 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


PE 


TE 


SPE 


Pn 


Q„ 


TC 


Reset (Clear) 


L 


X 


X 


X 


X 


X 


L 


L 


Parallel Load 


H 




X 


X 


I 


I 


L 


L 




H 




X 


X 


I 


h 


H 


(a) 


Count 


H 




h 


h 


h 


X 


count 


(a) 


Inhibit 


H 


X 


I 


X 


h 


X 




(a) 




H 


X 


X 


I 


h 


X 




L 



MODE SELECT — FUNCTION TABLE (AC/ACT163) 



OPERATING MODE 


INPUTS 


OUTPUTS 


MR 


CP 


PE 


TE 


SPE 


Pn 


On 


TC 


Reset (Clear) 


I 




X 


X 


X 


X 


L 


L 


Parallel Load 


h 




X 


X 




I 


L 


L 




h 




X 


X 


I 


h 


H 


(a) 


Count 


h 




h 


h 


h 


X 


count 


(a) 


Inhibit 


h 


X 


I 


X 


h 


X 




(a) 




h 


X 


X 


I 


h 


X 


qn 


L 



H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 

q = Lowercase letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 
~~ = LOW-to-HIGH clock transition. 



NOTE: 

(a) The TC output is HIGH when TE is HIGH and the counter is at Terminal Count (HHHH). 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, b (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T fl = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T„ g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

'(For up to 4 outputs per device: add + 25 mA for each additional output.) 



.Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 



following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 




Supply-Voltage Range, V C c*: 
(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


_ _ - 

Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
H 125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 


'Unless otherwise specified, all voltages are referenced to ground. 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 

! , , . , . 







(V) 


AMBIENT TEMPERATURE (T 4 ) - °C 


UNITS 


TEST cor 


EDITIONS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 
3 

5.5 


1.2 
2.1 
3.85 




1.2 
2.1 
3.85 




1.2 
2.1 
3.85 




V 


Low-Level Input 
Voltage Vil 







1.5 
3 

5.5 




0.3 
0.9 
1 .65 




0.3 
0.9 
1.65 




0.3 
0.9 
1.65 


V 


High-Level Output 




-0.05 


1.5 


1.4 




1.4 




1.4 




V 


Voltage Voh 


V,H 

or 
V, L 

# 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 




2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3,3 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V, L 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


# 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 

or 
GND 




5.5 




+0.1 




±1 




±1 


fiA 


Quiescent Supply 
Current, MSI Ice 


or 
GND 





5.5 




8 




80 




160 


//A 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimise 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 

■ 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - °C 




au AO Af TCDICTIPC 


TEST CONDITIONS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 

(V) 


lo 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Levei Input 
Voltage Vih 






4.5 

to 

5.5 


2 




2 




2 




V 


1 nw-l p\/pI Inniit 

Voltage V, L 






4.5 
to 
5.5 




8 




8 




8 


V 


High-Level Output 


Vih 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage V 0H 


or 

V,L 


-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 




- 


3.85 


- 






V 






-50 


5.5 










3.85 


— 




Low-Level Output 
Voltage Vol 


Vih 
or 

V,l 


0.05 


4.5 




0.1 




0.1 




0.1 




24 


4.5 




0.36 




0.44 




0.5 


V 




# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Leakage 
Current li 


Vcc 

or 
GND 




5.5 




+0.1 




±1 




+1 




Quiescent Supply 
Current, MSI Ice 


V cc 
or 
GND 





5.5 




8 




80 




160 


OA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vc=-2.1 




4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


Pn 


0.13 


CP 


1 


MR, TE 


0.83 


SPE 


0.67 


PE 


0.5 



'Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 



Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 




SYMBOL 

— 


(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Max. Ur 
Frequency 


'max 


15 

1 .0 

3.3* 
5t 


6.5 
46 
82 




6 
42 
75 




MHz 


Lr rLllse 
Width 

SPE HIGH (Count) 


tw 


3.3 
5 


77 
10.9 
61 





84 

1 1 .9 
6.7 





ns 


SPE LOW (Load) 


tw 


1 .0 

3.3 
5 






— 






— 


ns 


> in n. . i „ „ 

MR Pulse 
Width (161) 


tw 


1 .5 
3.3 
5 




- 




- 


ns 


Setup Time 
Pn to CP 


tsu 


1.5 
3.3 
5 




- 




- 


ns 


PE or TE to CP 


tsu 


1.5 
3.3 
5 




- 




- 


ns 


SPE or MR to CP 
(163) 


tsu 


1 .5 
3.3 
5 










ns 


Hold Time 
Pn to CP 


t H 


1.5 
3.3 
5 










ns 


PEorTEto CP 


t H 


1.5 
3.3 
5 










ns 


SPE or MR to CP 

(163) 


t H 


1.5 
3.3 
5 










ns 


Recovery Time 
MR to CP 
(161) 


tREC 


1.5 
3.3 
5 










ns 



*3.3 V: min. is @ 3 V 
f5 V: min is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 
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Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 









to +70° C 


-40tO+125°C(74) 




CHARACTERISTICS 


SYMBOL 


v 

w cc 


-40 to +85° C 


-55 to +125°C(54) 


UNITS 


IV> 
l*/ 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 


tpLH 


1.5 




185 




207 




CP to Qn 


tpHL 


3.3* 


4.5 


20.7 


4.3 


23.1 


ns 


(SPE HIGH) 




St 


3 


14.8 


2.8 


16.5 




CP to Qn 


tpLH 


1.5 




185 




207 




(SPE LOW) 


tpHL 


3.3 


4.5 


20.7 


4.3 


23.1 


ns 






5 


3 


14.8 


2.8 


16.5 




CP to TC 


tpLH 


1.5 




188 




209 






tpHL 


3.3 


4.5 


21 


4.4 


23.4 


ns 






5 


3 


15 


2.9 


16.7 




TE to TC 


tpLH 


1.5 




119 




129 






tpHL 


3.3 


2.9 


13.3 


2.6 


14.4 


ns 






5 


1.9 


9.5 


1.8 


10.3 




MR to Qn 


tpLH 


1.5 




185 




207 




(161) 


tpHL 


3.3 


4.5 


20.7 


4.3 


23.1 


ns 






5 


3 


14.8 


2.8 


16.5 




MR to TC 


tpLH 


1.5 




185 




207 




(161) 


tpHL 


3.3 


4.5 


20.7 


4.3 


23.1 


ns 






5 


3 


14.8 


2.8 


16.5 




Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


c, 






10 




10 


PF 



*3.3V: min. is @ 3.6 V. 
max. is @ 3 V. 

t5 V: min. is @ 5.5 V. 
max. is @ 4.5 V. 

min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

§Cp D is used to determine the dynamic power consumption, per flip-flop. 
Pd = CpdVcc 2 fi + X (ClVcc 2 fo) where fi = input frequency 

f = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



130 



Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


V C c 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Max. CP Frequency 


fmax 


5' 


82 





75 


— 


MHz 


CP Pulse Width 
SPE HIGH (Count) 


tw 


5 


6.1 


— 


6.7 


— 


ns 


SPE LOW (Load) 


tw 


5 










ns 


MR Pulse Width 


tw 


5 










ns 


Setup Time 
Pn to CP 


tsu 


5 










ns 


PE or TE to CP 


5 










SPE or MR to CP (163) 


5 










Hold Time 
Pn to CP 


tH 


5 











ns 


PE or TE to CP 


5 










SPE or MR to CP (163) 


5 










Recovery Time 
MR TO CP (161) 


tnEC 


5 










ns 



*5 V: Min. is @ 4.5 V 
5 V: Min. is @ 4.75 V for to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C. » 50 pF 



CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


Oto +70° C 
-40 to +85° C 


-40tO+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
CP to Qn 
(SPE HIGH) 


tpLH 
tpHL 


5* 


3 


14.8 


2.8 


16.5 


ns 


CP to Qn 
(SPE LOW) 


5 


3 


14.8 


2.8 


16.5 


ns 


CP to TC 


5 


3 


15 


2.9 


16.7 


ns 


TE to TC 


5 


2 


10 


1.8 


10.8 


ns 


MR to Qn (161) 


5 


3 


14.8 


2.8 


16.5 


ns 


MR to TC (161) 


5 


3 


14.8 


2.8 


16.5 


ns 


Power Dissipation Capacitance 


Cpot 








PF 


Input Capacitance 


C, 




10 


10 


PF 



'5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per flip-flop. 
Pd = CpdVcc 2 fi + Z (ClVcc 2 fo) + VccAlcc where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 




I ' 90_%_ 
*PLH ~*\ H- 

^ 

•tlh— H r*— — H r Sis 



" INPUT LEVEL 



INPUTS 

PO, PI 
PZ . P3 



INPUT 
"LEVEL 



INPUT 
" LEVEL 



■"-"su- 



INPUT 
LEVEL 



92CS-37966R2 



INPUT LEVEL 



INPUT LEVEL 
• GNO 



9JCS-37968SI 



P F ' 

-»«-tH— ^ 



- INPUT LEVEL 

— G N D 

- INPUT LEVEL 

— GNO 



9?CS- J7969RI 




OUTPUT -T 50 pF 
LOAD -±- 

•FOH AC SERIES ONLY: WHEN 

VCC S 1-5 V . R L = 1 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 



92CS- 42389 



Fig. 1 - Propagation delay times, setup, hold, and recovery times, and test circuit. 



132 



Technical Data 



CD54/74AC161, CD54/74AC163 
CD54/74ACT161, CD54/74ACT163 



Sequence illustrated In waveforms 

1 . Reset outputs to zero. 

2. Preset to binary twelve. 

3. Count to thirteen, fourteen, fifteen, zero, one. and two 

4. Inhibit. 



MASTER RESET (I6I) 



~| | (ASYNCHRONOUS) 







MASTER RESET (I63) I J (SYNCHRONOUS) 

SPE 



PRESET 

DATA- 
INPUTS 



PO_ 
P I 



>2 _r 



P3_J- 

CP ( I 6 1) 







UTjnjnjnjnjiJiJijn.Ji_n_r 








92CM-37962 



Fig. 2 - Timing diagrams lor the CD54/74AC/AC T 161 and 163. 
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Technical Data 

CD54/74AC164 
CD54/74ACT164 



Product Preview 



MR- 
CP - 



00 
•01 
-Q2 
-03 

04 
■05 

06 

07 



V CC =1« 
GND= 7 

92CS- 38499 



FUNCTIONAL DIAGRAM 



8-Bit Serial-In/Parallel-Out 
Shift Register 



Type Features: 

■ Buffered inputs 
m Typical propagation delay: 
6 ns @ Vcc = 5 V, 7. = 25°C, C L = 



50 pF 



The RCA CD54/74AC164 and CD54/74ACT164 are 8-bit 
serial-in/parallel-out shift registers with asynchronous reset, 
that utilize RCA's new ADVANCED CMOS LOGIC tech- 
nology. Data is shifted on the positive edge of the clock 
(CP). A LOW on the Master Reset (MR) pin resets the shift 
register and all outputs go to the LOW state regardless of 
the input conditions. Two Serial Data inputs (DS1 and DS2) 
are provided; either one can be used as a Data Enable 
control. 

The CD54AC/ACT164 are supplied in 14-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT164 are 
supplied in 14-lead dual-in-line plastic packages (E suffix) 
and in 14-lead dual-in-line small-outline plastic packages (M 
suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
u + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



MODE SELECT — TRUTH TABLE 



OPERATING 
MODE 


INPUTS 


OUTPUTS 


MR 


CP 


DSI 


DS2 


QO 


Q1 -Q7 


RESET (CLEAR) 


L 


X 


X 


X 


L 


L — L 




H 




I 


I 


L 


qo — qe 


SHIFT 


H 




I 


h 


L 


qo — qe 




H 




h 


I 


L 


qo — qe 




H 




h 


h 


H 


qo — qe 

















H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to- 

HIGH clock transition. 
L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH- 

clock transition, 
q = Lower case letters indicate the state of the reference input 

(or output) one setup time prior to the LOW-to-HIGH clock 

transition. 
X = Don't care. 



= LOW-to-HIGH clock transition 



File Number 1954 
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Technical Data 



CD54/74AC164 
CD54/74ACT164 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6.0 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 m A 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Igno) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 



PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +1 25° C 

STORAGE TEMPERATURE (T s , 9 ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

*(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal c 
following ranges: 



i should be selected so that operation is always 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 




-40 
-55 


+125 
+ 125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 









50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 




STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


V cc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 


— 


1.2 


— 


1.2 


— 


V 


3 


2.1 


— 


2.1 


— 


2.1 


— 


5.5 


3.85 


— 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage V IL 






1.5 


— 


03 


— 


0.3 


— 


0.3 


V 


3 


— 


0.9 


— 


0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V 0H 


V,H 

or 

V, L 

# 


-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 


V 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 


-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


-75 


5.5 


— 


— 


3.85 


— 


— 


— 


-50 


5.5 










3.85 




Low Level Output 
Voltage Vol 


V| H 

or 

V,L 
# 


0.05 


1.5 


- 


0.1 


- 


0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 


- 


0.1 


- 


0.1 


- 


0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current 1, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




+1 


/iA 


Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



Technical Data 



CD54/74AC164 
CD54/74ACT164 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 


+25 


to =70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






to 
5.5 


2 




2 




2 




V 


Low-Level Input 

\fnllnnn W 

voltage vil 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
voltage Voh 


V, H 

or 
V, L 

# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 




- 


3.85 


- 




- 


-50 


5.5 










3.85 






Low-Level Output 
Voltage Vol 


V, H 

or 

V, L 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


o.o 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 

or 
GND 




5.5 




+0.1 




±1 




±1 


UA 


Quiescent Supply 
Current, MSI ICC 


Vcc 

or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Al cc 
1 Unit Losd 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



ffTest one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


DS1, DS2 

MR 

CP 


0.5 
0.74 
0.71 



'Unit load is Alcc limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 



CD54/74AC164 
CD54/74ACT164 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Maximum Clock 
Frequency 


* 


1.5 

3.3* 
5t 




— 




- 


MHz 


MR Pulse 
Width 


tw 


1.5 
3.3 
5 










ns 


CP Pulse 
Width 


tw 


1 .5 
3.3 
5 










ns 


Setup Time 


tsu 


1.5 
3.3 
5 










ns 


Hold Time 


t H 


1.5 
3.3 
5 










ns 


MR to CP 
Removal Time 


tREM 


1.5 

3.3 
5 










ns 



*3.3 V: min. is @ 3 V 
15 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V tor to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t, t, = 3 ns, C = 50 pF 



CHARACTERISTICS 


SYMBOL 


^cc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
CPtoQn 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.5 
2.3 


140 

15.7 
11.2 


3.2 
2.1 


157 
17.5 
12.5 


ns 


MR to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


3.9 
2.6 


157 
17.5 
12.5 


3.7 
2.4 


174 

19.5 
13.9 


ns 


Power Dissipation Capacitance 


CpD§ 








PF 


Input Capacitance 


C, 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

15 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per device. 
Pd = CpdVcc 2 fi + "t (Cl Vcc 2 fo) where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



138. 



Technical Data 

CD54/74AC164 
CD54/74ACT164 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


V C c 
(V) 


0to+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Maximum Clock Frequency 


Tmax 


5" 










MHz 


MR Pulse Width 


tw 


5 










ns 


CP Pulse Width 


tw 


5 










ns 


Setup Time 


tsu 


5 










ns 


Hold Time 


t H 


5 










ns 


Removal Time 


tREM 


5 










ns 


"Min. is @ 4.5 V 
Min. is @ 4.75 V for to +70° C 

SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C = 50 pF 


CHARACTERISTICS 


SYMBOL 


v cc 

00 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
CP to Qn 


tpLH 
tpHL 


5- 


2.7 


13.3 


2.6 


14.9 


ns 


MR Qn 


5 


2.9 


14.2 


2.7 


15.8 


Power Dissipation Capacitance 


CpDt 








pF 


Input Capacitance 


C 




10 


10 


PF 



*5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



tCpD is used to determine the dynamic power consumption, per device. 
Pd = CpdVcc 2 fi + I (ClVcc 2 fo) + Vcc Alec, where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



I N PUT LEVEL 



MR V S ^ ^ _ 

>PHL— 



INPUT LEVEL 
• GN D 



ANY " 

OUTPUT 



*HEM 



92CS-38397RI 



INPUT LEVEL 
GND 



af 10% >, 



CP 





ANY 
OUTPUT 



PLH PHL 



- INPUT LEVEL 



DS2(D- 



_J ^, 



'su H - 

OS 1(21 V S - 

'suj 



92CS-42654 




■ INPUT LEVEL 
GND 92CS-37967R 

-INPUT LEVEL 
V S 

- GND 



INPUT LEVEL 

GND 



-INPUT LEVEL 



Rl* 

500 a 



92CS-38398 



OUTPUT f 50 pF 
LOAD J- 



LOAD 

•FOR AC SERIES ONLY: WHEN 
VCC = 1.5 V, RL = 1 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay limes, setup and hold times, removal times, and test circuit. 
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3 






CP 


R 


- 
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14 








-r 




1 







-^05 
GND = 8 
Vcc-16 



92CS-38437 

FUNCTIONAL DIAGRAM 



Hex D Flip-Flop with Reset 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

6.4 ns @ fee = 5V, Ta = 25° C, Cl = 50 pF 



The RCA CD54/74AC174 and CD54/74ACT174 are hex D 
flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technology. Information at the D input is 
transferred to the Q output on the positive-going edge of 
the clock pulse. All six flip-flops are controlled by a com- 
mon clock (CP) and a common reset (MR). Resetting is 
accomplished by a low-voltage level independent of the 
clock. 

The CD54AC174 and CD54ACT174 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC174 
and CD74ACT174 are supplied in 16-lead dual-in-line'plastic 
packages (E suffix) and in 16-lead dual-in-line small-outline 
plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection — MIL-STD 883, 
Method 3015 

m SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST"/AS/S with significantly 
reduced power consumption 

■ Balanced Propagation delays 

m AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply, 
m +24 mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 
(EACH FLIP-FLOP) 





INPUTS 


OUTPUTS 




RESET 
(MR) 


CLOCK 
CP 


DATA 
Dn 


On 




L 


X 


X 


L 




H 




H 


H 




H 




L 


L 




H 


L 


X 


Qo 



H = High Level (Steady State) 
L = Low Level (Steady State) 
X = Irrelevant 

— J~ - Transition from Low to High level 
Qo s Level before the Indicated Steady-State 
Input conditions were established 



File Number 1973 
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Technical Data 



CD54/74AC174 
CD54/74ACT174 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (V C c) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 m A 

DC OUTPUT DIODE CURRENT, I k (for Vo < -0.5 V or V > Vcc + 0.5 V) ±50 m A 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC V C c or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100° C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T fl = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T„ 9 ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 



'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS 



For maximum reliability, normal 

-/illou.ino ranrae- 



foll 






CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc": 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V D 







Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 




-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 



MR -2- 




-^v cc 


2 

QO — 




^05 






i±05 


Dl — - 






otA 




— Q4 


D2 — 




21b, 


02^- 




2*03 


8 

GND — 







TOP VIEW 
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Technical Data 

CD54/74AC174 
CD54/74ACT174 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


Vec 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


■ 

'o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 





1.2 





1.2 





V 


3 


2.1 





2.1 





2.1 





5 5 


3.85 





3.85 





3.85 


_ 


I nui/-l pupI Inniit 

LU W LCVCI MILJUl 

Voltage V, L 






1 5 





0.3 





0.3 





0.3 


V 


3 





0.9 


_ 


0.9 


_ 


0.9 


5 5 


_ 


1.65 




1.65 




1.65 


High-Level Output 
Voltage V 0H 


V,H 

or 
# 


-0.05 


1 5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


A 5 


4.4 


— 


4.4 




4.4 




-4 


o 
o 


2.58 




2.48 





2.4 




-24 


A ^ 


3.94 




3.8 




3.7 




-75 


5.5 




- 


3.85 


- 




- 


-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V, L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




+1 




Quiescent Supply 
Current, MSI l c c 


Vcc 
or 
GND 





5.5 




8 




80 




160 


m 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC174 
CD54/74ACT174 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













CHARACTERISTICS 


TEST CONDITIONS 


v cc 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


'o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 

5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage Vi L 






4.5 
to 

5.5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


High-Level Output 
Voltage V OH 


V| H 

or 
# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 


- 


-75 


5.5 




- 


3.85 


- 






-50 


5.5 










3.85 




















Low-Level Output 
Voltage Vol 


V, H 

or 
# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


O.O 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 




Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 




Additional Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 





INPUT 


UNIT LOADS* 






Dn, MR 


0.5 




CP 


0.83 





'Unit load is Aloe limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


OlO +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Data to CP 
Setup Time 


tsu 


1.5 
3.3* 
5t 




— 




- 


ns 


Hold Time 


t H 


1.5 
3.3 
5 




— 




- 


ns 


Removal Time 
MR to CP 


*REM 


1.5 
3.3 
5 




- 




- 


ns 


MR Pulse 
Width 


tw 


1.5 
3.3 
5 










ns 


CP Pulse 
Width 


tw 


1.5 

3.3 
5 










ns 


CP Frequency 


f MAX 


1.5 
3.3 
5 










MHz 



*3.3 V: min. is@3V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


Oto +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
CP to Qn 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.6 
2.4 


152 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 


MR to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


3.5 
2.3 


144 
16.1 
11.5 


3.4 

2.2 


159 
17.8 
12.7 


ns 


Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


C 




10 




10 


pF 







*3.3 V: 



t5 V: 



5 V: 



min. is @ 3.6 V 
max. is @ 3 V 

15.5 V 
D4.5 V 



mm. is ( 
max. is 

min. is ( 
max. is 



) 5.25 V for Oto +70° C 
S 4.75 V for Oto +70° C 



§Cp D is used to determine the dynamic power consumption, per flip-flop. 
Pd = Cpd Vcc 2 ft 4- £ (C L V C c 2 fo) where f, = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 



Technical Data 

CD54/74AC174 
CD54/74ACT174 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


v 

v cc 
(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Data to CP 
Setup Time 


tsu 


51 










ns 


Hold Time 


t H 


5 










ns 


Removal Time 
MR to CP 


tREM 


5 










ns 


MR Pulse Width 


tw 


5 










ns 


CP Pulse Width 


tw 


5 











ns 


CP Frequency 


w 


5 










MHz 


t5V: min. is @ 4.5 V 

5 V: min. is @ 4.75 V for to +70° C 
SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


V C c 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
CP to Qn 


tpLH 
tpHL 


5t 


2.5 


12.6 


2.4 


14 


ns 


MR to Qn 


tpLH 
tpHL 


5 


26 


12.7 


2.5 


14.2 


ns 


Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


c, 




10 


- | 10 


pF 



fmin. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cp D is used to determine the dynamic power consumption, per flip-flop. 
Pd = Cpd Vcc 2 fi + I (C L Vcc 2 fo) + Vcc Alec where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



INPUT 
LEVEL 




92CS-38444 



Fig. 1 - Propagation delay times and clock pulse width. 



j" 



Fig. 2 - Prerequisite and propagation delay times for master reset. 

OUTPUT 



5 C 



-l H (H) 




-CZ 



92CS - 36954RI 

Fig. 3 - Prerequisite for clock. 



OUTPUT -T so pF 
LOAD J_ 

•FOR AC SERIES ONLY: WHEN 
V C C ; 1-5 V, Rl " 1 hn 



Fig. 4 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 V C c 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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Technical Data 

CD54/74AC175 
CD54/74ACT175 



Product Preview 



CP 

R 5 



I— CP 



10 



02 



^55 
2S-SS 



93CS-36950R1 



FUNCTIONAL DIAGRAM 



Quad D Flip-Flop with Reset 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

6.4 ns @ Voc = 5 V, T A = 25° C, C L = 50 pF 



The RCA CD54/74AC175 and CD54/74ACT1 75 are quad 
D flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technology. Information at the D input is 
transferred to the Q and Q outputs on the positive-going 
edge of the clock pulse. All four flip-flops are controlled by 
a common clock (CP) and a common reset (MR). Resetting 
is accomplished by a LOW logic level independent of the 
clock. 

The CD54AC/ACT175 are supplied in 16-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT164 are 
supplied in 16-lead dual-in-line plastic packages (E suffix) 
and in 16-lead dual-in-line small-outline plastic packages (M 

suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCFt-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar AST'/AS/S with significantly 
reduced power consumption 

■ Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

m + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 
(EACH FLIP-FLOP) 





INPUTS 


OUTPUTS 




RESET 
(MR) 


CLOCK 
CP 


DATA 
Dn 


On 


Qn 






' - L 


X 


X 


L 


H 




H 




H 


H 


L 




H 




L 


L 


H 




H 


L 


X 


Qo 


o6 



H = High level (steady state) 
L = Low level (steady state) 
X = Irrelevant 
— /~ = Transition from low to high level 
Qo, Qo = Levels before the indicated steady-state 
input conditions were established 



File Number 1964 



Technical Data 



CD54/74AC175 
CD54/74ACT175 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l D (for V Q > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +1 00° C (PACKAGE TYPE F) , 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +1 00° C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55 to +1 25° C 

PACKAGE TYPE E, M -40tO+125°C 

STORAGE TEMPERATURE (T atg ) -65 to +1 50° C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ±265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, Vi, Vo 





Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4 5 V to 5 5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



.. i 



MR — 




— vcc 


2 

Q0 — 




^03 


oo — 




— 03 


D0^ 




01 03 


D1 — 










■l±oi 


<*-! 






6 

GND 1 




9 ,-„ 
CP 



9ZCS 



TERMINAL ASSIGNMENT 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 

(V) 


■o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 






1.5 


1.2 




1.2 




1.2 






Voltage Vi H 






3 


2.1 




2.1 




2.1 




V 








5.5 


3.85 




3.85 




3.85 






Low-Level Input 






1.5 




0.3 




0.3 




0.3 




Voltage V iL 






3 




0.9 




0.9 




0.9 


V 








5.5 




1.65 




1.65 




1.65 




High-Level Output 




-0.05 


1.5 


1.4 




1.4 




1.4 






Voltage Voh 


VlH 


-0.05 


3 


2.9 




2.9 




2.9 








or 


-0.05 


4.5 


4.4 




4.4 




4.4 








V|L 


-4 


3 


2.58 




2.48 




2.4 




V 






-24 


4.5 


3.94 




3.8 




3.7 


_ 






# 


-75 


5.5 






3.85 














-50 


5.5 










3.85 






Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 


V,H 


0.05 


3 




0.1 




0.1 




0.1 






or 


0.05 


4.5 


— 


0.1 


— 


0.1 


— 


0.1 






V,L 


12 


3 




0.36 




0.44 




0.5 


V 






24 


4 5 




0.36 




0.44 




0.5 






# 


75 


5.5 








1.65 












50 


5.5 












1.65 




Input Leakage 


Vcc 








+0.1 




±1 




±1 


//A 


Current li 


or 
GND 




5.5 








Quiescent Supply 
Current, MSI loc 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



Technical Data 



CD54/74AC175 
CD54/74ACT175 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






to 
5.5 


2 




2 




2 




V 


Low-Level Input 
voiiage Vil 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
voltage Voh 


V, H 

or 
V, L 
# 
* 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 




- 


3.85 


- 




- 


-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 
V, L 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


o.o 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current \, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


pA 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


fA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 






4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 





INPUT 


UNIT LOAD* 




Dn 


0.58 




MR 


0.67 




CP 


0.92 



"Unit load is Alec limit specified in Static Characteristics 
Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 



CD54/74AC175 
CD54/74ACT175 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0tO+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Data to CP Setup Time 


tsu 


1.5 
3.3* 
5t 




- 




- 


ns 


Hold Time 


fa 


1.5 
3.3 
5 










ns 


Removal Time 
MR to CP 


tp.EM 


1.5 
3.3 
5 










ns 


MR Pulse Width 


tw 


1.5 
3.3 
5 










ns 


CP Pulse Width 


tw 


1.5 
3.3 
5 










ns 


CP Frequency 


f MAX 


1.5 

3.3 
5 










MHz 



*3.3 V: min. is@3V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 






Propagation Delays: 
CP to Q, Q 


tpLH 
tpHL 


1.5 
3.3* 
5t 


3.3 
2.2 


136 
15.3 
10.9 


3.1 
2.1 


153 
17.1 
12.2 


ns 


MR to Q, Q 


tpLH 
tpHL 


1.5 
3.3 
5 


3.7 
2.4 


151 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 


Power Dissipation Capacitance 


CpD§ 








PF 


Input Capacitance 


c, 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V. 
max. is @ 3 V. 

t5 V: min. is @ 5.5 V. 
max. is @ 4.5 V. 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per flip-flop. 
Pd = CpdVcc 2 fi + 1 (ClVcc 2 fo) where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



PREREQUISITE FOR SWITCHING: ACT Series 



Technical Data 

CD54/74AC175 
CD54/74ACT175 



CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


0to+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Data to CP Setup Time 


tsu 


5t 










ns 


Hold Time 


t H 


5 










ns 


Removal Time 
MR to CP 


tREM 


5 










ns 


MR Pulse Width 


tw 


5 










ns 


CP Pulse Width 


tw 


5 










ns 


CP Frequency 


fmax 


5 











MHz 



t min. is @ 4.5 V 
min. is @ 4.75 V for to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; L, t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to + 70°C 
-40to+85°C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays 
CP to Q, Q 


tpLH 
tpHL 


5t 


2.4 


12.1 


2.3 


13.5 


ns 


— = = 

MR to Q, Q 


5 


2.7 


13.3 


2.5 


14.9 


ns 


Power Dissipation Capacitance 


Cpo§ 








PF 


Input Capacitance 


c, 




10 


10 


PF 



t min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per flip-flop. 
Pd = CpdVcc 2 fi + I (ClVcc 2 fo) + Vcc A Ice where fi = input frequency 



INPUT 
LEVEL - 
CP 

10% 



907, 
'S 



f = output frequency 
C L = output load capacitance 
Vcc w supply voltage. 



INPUT 
LEVEL 



MR 


r s 7 




CP 


- — t, — — 






■* ' PHL 



92CS-3695I 



Fig. 1 - Propagation delay til 



Q 

w 



pulse width. 



: Ajv, 



j 



r'" ILI 



92CS- 36952 

Fig. 2 - Prerequisite and propagation delay times for master reset. 

OUTPUT 




Fig. 3 - Prerequisite for clock. 



OUTPUT -f 50 pF 
LOAD J- 

FOR AC SERIES ONLY: WHEN 

Vcc -15 v,R L = ikn 

Fig. 4 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 
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:ount 

ENABLE 



Presettable Synchronous 4-Bit Binary 
Up/Down Counter 



Sutpu'ts Type Features: 

Buffered inputs 



RIPPLE CLOCK 



Typical propagation delay: 
12.8 ns @ Vcc = 5 V, T A = 25° C, G_ = 50 / 
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FUNCTIONAL DIAGRAM 



The GE/RCA-CD54/74AC191 and CD54/74ACT191 are asyn- 
chronously presettable binary up/down synchronous count- 
ers that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. Presetting the counter to the number on preset 
data inputs (P0-P3) is accomplished by setting LOW the 
asynchronous parallel load input ( PL) . Counting occurs 
when PL isJHIGH, Count Enable (CE) is LOW, and the 
Up/Down (U/D) input is either LOW for up-counting or 
HIGH for down-counting. The counter is incremented or 
decremented synchronously with the LOW-to-HIGH transi- 
tion of the clock. 

When an overflow or underflow of the counter occurs, the 
Terminal Count (TC) output, which is LOW during count- 
ing, goes HIGH and remains HIGH for one clock cycle. This 
output can be used for look-ahead carry in high-speed cas- 
cading (see Fig. 4). The TC output also initiates the Ripple 
Clock (RC~) output which, normally HIGH, goes LOW and 
remains LOW for the low-level portion of the clock pulse. 
These counters can be cascaded using the Ripple Count 
output. 

The CD54AC/ACT191 are supplied in 16-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT191 are sup- 
plied in 16-lead dual-in-line plastic packages (E suffix) and 
in 16-lead dual-in-line small-outline plastic packages (M 
suffix). 

TRUTH TABLE 



INPUTS 


FUNCTION 


PL 


CE 


U/D 


CP 


H 


L 


L 




Count Up 


H 


L 


H 




Count Down 


L 


X 


X 


X 


Asyn. Preset 


H 


H 


X 


X 


No Change 



Note: 

U/D or CE should be changed 
only when clock is high. 
X = Don't care. 



; Low-to-high clock 
transition. 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 

■ Speed of bipolar FAST'/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

m AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply, 
u + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 




92CS-3852! 

TERMINAL ASSIGNMENT 
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File Number 1911 



Technical Data 



CD54/74AC191 
CD54/74ACT191 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for V Q < -0.5 V or Vo > Vcc + 0.5 V) +50 m A 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < V C c + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or l GN0 ) +100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T s ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 
Forr 




ns should be selected so that 



is always within the 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 




1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, Vi, Vo 







Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 






-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 fi V tn 3 V IAC. Tunes! 











50 
20 
10 


ns/V 


at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 


ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



Technical Data 

CD54/74AC191 
CD54/74ACT191 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


V C c 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vi H 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V, L 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 


5.5 




1 .65 




1 .65 




1.65 


High-Level Output 
Voltage Voh 


V|H 

or 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0 05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 


- 


4.4 


— 


4.4 


- 


-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 




- 


3.85 


- 




- 


-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


v,„ 

or 

VlL 

# 


005 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




+1 


M 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC191 
CD54/74ACT191 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






v, 

(VI 


'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage 


V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage 


V, u 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


Hinh-I pufl Ontniit 




V|H 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage 


Voh 


or 

V,L 


-24 


4.5 


3.94 


— 


3.8 




3.7 




V 






# 


-75 


5.5 






3.85 


- 




- 








-50 


5.5 










3.85 






Low-Level Output 




V, H 


0.05 


4.5 




0.1 




0.1 




0.1 




Voltage 


Vol 


or 
V, L 


24 


4.5 




0.36 




0.44 




0.5 


V 






# 


75 


5 5 








1.65 














50 


5.5 












1.65 




Input Leakage 
Current 


h 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 


fiA 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 


Additional Supply Current 

per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


P0 — P3, PL 
CL, D/D, CE 


0.75 
0.85 



'Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 



PREREQUISITE FOR SWITCHING: AC Series 





CVUDHI 
O I IVlDUL 


v cc 


to ^ 
-40 to 


IV o 

+85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


1 |U|TC 

uni i 1 o 






(V) 


MIN. 


MAX. 


MIN. 


MAX. 




Max. Frequency 




1.5 


5 


— 


4.4 


— 






fmax^ 


3.3* 


35 


— 


30 


— 


MHz 






5t 


65 




60 






CP Pulse 




1.5 


100 


— 


115 


— 




VA/irlth 

VV lull 1 


iw 


3 3 


14 3 




16 


— 


ns 






5 


7.6 


— 


8.3 


— 




PL Pulse 




1.5 


73 


— 


88 


— 




Width 


tw 


3.3 


10.2 


— 


12.3 


— 


ns 






5 


5.5 




6 


— 




Recovery Time 




1.5 


73 


— 


88 


— 






tREC 


3.3 


10.2 


— 


12.3 


— 


ns 






5 


6 




6.5 


— 




Setup Time: 




1.5 


50 


— 


53 







Pn to PL 


tsu 


3.3 


7 


— 


7.6 


— 


ns 






5 


3.7 


— 


4 


— 




CEto CP 




1.5 


130 


— 


140 









tsu 


3.3 


18 


— 


20 


— 


ns 






5 


9.7 


— 


10.5 


— 




U/D to CP 




1.5 


145 


— 


160 


— 






tsu 


3.3 


20 


— 


23 


— 


ns 






5 


11 


— 


12 






Hold Time: 




1.5 


30 


— 


33 






Pn to PL 


t H 


3.3 


4.2 


— 


4.8 




ns 






5 


2 


— 


2 






CEto CP 




1.5 
















tH 


3.3 












ns 






5 














U/D to CP 




1.5 
















| *H 


3.3 












ns 






5 















*3.3 V: min. is @ 3 V 
+5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70°C 



^Applies to non-cascaded operation only. With cascaded counters clock-to-terminal count propagation delays, count enable 
(CE)-to-clock set-up times, and count enable (CE)-to-clock hold times determine max. clock frequency. For example, with 
these AC devices @ 85° C and Vcc = 5 V: 

1 _J 

f™ (CP) - Cp _ to . TC prop de|ay + ci_t _ C p setup + CE-to-CP Hold ~ 18.7 + 9.7 +0 ~ 35 MHZ 



Technical Data 



CD54/74AC191 
CD54/74ACT191 



SWITCHING CHARACTERISTICS: AC Series; t, t, = 3 ns, C = 50 pF 



■ 

CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
PL to Qn 


tpLH 
tpHL 


1.5 
3.3* 
5t 


4.5 
2.8 


180 
19.3 
13.8 


4.3 
2.6 


200 
21 
15 


ns 




Pn to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


4.4 
2.8 


185 
19.6 
14 


4.3 
2.6 


205 
21.3 
15.2 


ns 


CP to Qn 

- — 1 


tpLH 
tpHL 


1.5 
3.3 
5 


4.7 

3 


195 
20.7 
14.8 


4.4 
2.7 


215 
22.4 
16 


ns 


CP to RC 


tpLH 
tpHL 


1.5 
3.3 
5 


3.5 
2.2 


145 
15.4 
11 


3.4 
2.1 


160 
16.8 
12 


ns 


CP to TC 


tpLH 
tpHL 


1.5 




245 




270 






O.o 

5 


6 

3.8 


26.2 
18.7 


5.5 
3.4 


28 
20 


ns 


U/D to RC 


tpLH 
tpHL 


1.5 
3.3 
5 


6.5 
4.1 


265 
28 
20 


6.1 
3.7 


295 
30.4 
21.7 


ns 


U/D to TC 


tpLH 
tpHL 


1.5 

33 
5 


4.2 
2.6 


170 
18.2 
13 


4 

2.4 


190 
19.7 
14.1 


ns 


CEtoRC 


tpLH 
tpHL 


1.5 
3.3 
5 


3.6 

2.2 


150 
15.5 
11.1 


3.4 
2.1 


165 
16.9 
12.1 


ns 


Power Dissipation Capacitance 


Cpd§ 




, mm 


96 Typ. 


PF 


Input Capacitance 


c, 




10 


- | 10 


pF 



*3.3 



t5 V: 



/: min. is @ 3.6 V 
max. is @ 3 V 

min. is @ 5.5 V 
max. is @ 4.5 V 



5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per package. 
PD = CpdVcc 2 fi + (Cl Vcc 2 f ) where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 
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Technical Data 

CD54/74AC191 
CD54/74ACT191 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


w 

»cc 
(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Max. Frequency 


U4 


5* 


65 




60 




MHz 


CP Pulse Width 


tw 


5 


7.6 




8.3 




ns 


PL Pulse Width 


tw 


5 


5.5 




6 




ns 


Recovery Time 


tREC 


5 


6 




6.5 




ns 


Setup Time: 
Pn to PL 




5 


3.7 




4 






CEtoCP 


tsu 


5 


9.7 




10.5 




ns 


U/D to CP 




5 


11 




12 






Hold Time: 
Pn to PL 




5 


2 




2 






CEto CP 


t H 


5 












ns 


U/D to CP 




5 















mm. is < 
min. is ( 



14.5 V 

14.75 V for Oto +70°C 



t Applies to non-cascaded operation only. With cascaded counters clock-to-terminal count propagation delays, count enable 
(CE)-to-clock set-up times, and count enable (CE)-to-clock hold times determine max. clock frequency. For example, with 
these ACT devices @ 85° C: 



1 



f (CP) 

CP-to-TC prop, delay + CE-to-CP setup + CE-to-CP Hold 

SWITCHING CHARACTERISTICS: ACT Series; t, t, = 3 ns, C L = 50 pF 



1 



18.7 + 9.7 +0 



35 MHz 



CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


0to+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
PL to Qn 




5* 


3 


15 


2.8 


16.3 




Pn to Qn 




5 


2.8 


14 


2.6 


15.2 




CP to Qn 




5 


3 


14.8 


2.7 


16 




CPtoRC 


tpLH 


5 


2.2 


11 


2.1 


12 


ns 


CP to TC 


tpHL 


5 


3.8 


18.7 


3.4 


20 




U/D to RC 




5 


4.1 


20 


3.7 


21.7 




U/D to TC 




5 


2.8 


13.7 


2.6 


14.9 




CEtoRC 




5 


2.4 


11.7 


2.2 


12.7 




Power Dissipation Capacitance 


Cpot 




133 Typ. 


133 Typ. 


pF 


Input Capacitance 


c, 






10 




10 


PF 



*Min. is @ 5.5 V 
Max. is @ 4.5 V. 

Min. is @ 5.25 V for to +70° C 
Max. is @ 4.75 V for to +70°C 

|Cpo is used to determine the dynamic power consumption, per package. 
PD = CpdVcc 2 t + (ClVcc 2 f») + Vcc Alec where fi = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC191 
CD54/74ACT191 




Waveform 7 Waveform 8 

The shaded areas Indicate when the Input Is permitted to change (or predictable output performance 

92CL-38403R3 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Transition, propagation delay, setup and hold, and removal times. 
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TIMING DIAGRAM 



LOAD L_' 

PO 
P1 



PRESET 
INPUTS 



P2 



LnJTJTJTJTJTJHJHJ - U - l_rLn_ 




15 14 13 
I J- — COUNT DOWN — *\ 



LOAD 



(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 



ci 

cp re 




92CS-38400 



Fig. 3 - Synchronous n-stage counter with parallel gated TC/RC. 



tj/o «c 

CE 








G/o *s 


CP 




CE 
CP 




CP 



92CM-38402 



Fig. 2 - AC191 decode counters typical load, count, and inhibit 
sequences. 



Fig. 4 - Synchronous n-stage counter using ripple TC/RC. 
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Technical Data 



CD54/74AC193 
CD54/74ACT193 



■ 



Presettable Synchronous 4-Bit 

nter with Reset 




COUNT DOWN 

92CS-42420 



FUNCTIONAL DIAGRAM 



Type Features: 

■ Buffered inputs 
m Typical propagation delay. 
11.2 ns @Vcc = 5 V, T»= " 



25° C, C L = 50pF 



The GE/RCA-CD54/74AC193 and CD54/74ACT193 are up/ 
down binary counters with separate up/down clocks. These 
devices utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. Presetting the counter to the number on preset 
data inputs (P0-P3) is accomplished by a LOW asynchro- 
nous parallel load input (PL). The counter is incremented 
on the LOW-to-HIGH transition of the Clock-Up input (and 
a HIGH level on the Clock-Down input) and decremented 
on the LOW-to-HIGH transition of the Clock-Down input 
(and a HIGH level on the Clock-Up input). A HIGH level on 
the Reset input override s any other input to clear the coun- 
ter to its zero state. The TCU (carry) output goes LOW half 
a clock period before the zero count i s rea ched and returns 
to a HIGH level at the zero count. The TCD (borrow) output 
in the count down mode likewise goes LOW half a clock 
period before the maximum count (15 counts) and returns 
to HIGH at the max imum cou nt. Cascading is effected by 
connecting the TCU and TCD outputs of a less significant 
counter to the Clock-Up and Clock-Down inputs, respec- 
tively, of the next most significant counter. 

;/ACT193 are supplied in 16-lead dual-in-line 
(F suffix). The CD74AC/ACT1 93 are 
dual-in-line plastic packages (E suffix) 

; (M 

TRUTH TABLE 





Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST"/AS/S with significantly 

reduced power 
u Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

■ + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



The CC 
ceramic 
supplied 
and in 16 
suffix). 
■ 




CLOCK 
UP 



RESET 



PARALLEL 
LOAD 



FUNCTION 



Count Up 
Count Down 
Reset 

Load Preset 
Inputs 




H = High level 
L =_Low level 

—J = Low-to-high transition 
X = Don't care 



TERMINAL ASSIGNMENT 



File Number 1947 



Technical Data 



CD54/74AC193 
CD54/74ACT193 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -°-5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Voc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, I ok (for V < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T fl = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = ±100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125" C 

STORAGE TEMPERATURE (T s , g ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 




Supply-Voltage Range, Vcc*: 

(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 

-55 


+125 
+125 


°c 

°C 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 




Technical Data 



CD54/74AC193 
CD54/74ACT193 

STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V CH 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V, L 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 


5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage V OH 


V, H 

or 

V|L 

# 
* 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 


— 


2.4 




-24 


4.5 


3.94 


— 


3.8 




3.7 


— 


-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V|H 

or 

V, L 

# 


0.05 


1.5 


- 


0.1 




0.1 




0.1 


V 


n rw 


3 




1 




1 




1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


M 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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Technical Data 

CD54/74AC193 
CD54/74ACT193 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (TJ - °C 




CHARACTERISTICS 




TEST CONDITIONS 


V C c 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






V, 
(V) 


(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage 


V, H 






4.5 

to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 

Vnltanp 

v ui lay c 








4.5 
to 

5.5 




0.8 




0.8 




0.8 


v 


High-Level Output 


Voh 


V|H 


~\J.\JD 


4.5 


4 4 




4 4 




4 4 






Voltage 


or 
V, L 


-24 


4.5 


3.94 


- 


3.8 


- 


3.7 


— 


V 






# 


-75 


5.5 






3.85 
















-50 


5.5 










3.85 






Low-Level Output 




V,H 


0.05 


4.5 




0.1 


- 


0.1 




0.1 




Voltage 


Vol 


or 

V,L 


24 


4.5 




0.36 




0.44 




0.5 


V 






# 


75 


5.5 








1.65 














50 


5.5 












1.65 




Input Leakage 
Current \, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


0A 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 

5.5 




2.4 




2.8 




3 


mA 



KTest one output at a time tor a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


P0 - P3, PL 
MR, CPU, CPD 


0.75 
0.85 



"Unit load is Alec limit specified in Static 
Characteristic Chart, e.g.. 2.4 mA max. @ 25° C. 
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Technical Data 



CD54/74AC193 
CD54/74ACT193 



PREREQUISITE FOR SWITCHING: AC Series 









Oto +70° C 


-40 to +125°C(74) 




CHARACTERISTICS 


SYMBOL 


v cc 


-40 to +85° C 


-55to+125°C(54) 


UNITS 






\*l 


MIN. 


MAX. 


MIN. 


MAX. 




Oli-i^L- Pi ilea \A/irlth 
L-IUCK nUISe VVIUTM 




1 .0 


72 




85 






CPD 


, 


3.3* 


10.6 




11.9 




ns 












5.8 










1 .5 


83 




95 








tw 


3.3 


12 




13.2 




ns 






5 


6.2 




6.6 






rL ruise vviuin 




1 t; 

1 .3 


72 




88 








tw 


3.3 


10.6 




1 2.3 




ns 






5 


5.5 




6 






MP Pi ilea VA/iHth 




1 .0 


60 


— 


67 








tw 


3.3 


o.o 




y.o 




ns 






5 


4.6 




5 






Recovery Time 




I .O 


60 


— 


67 







PL to CPU or 


tREC 


3.3 


8.5 




9.5 




ns 


CPD 




5 


4.6 




5 






Recovery Time 




1 .0 


1 




1 







MR to CPU, CPD 


tREC 


3.3 


■j 




-| 




ns 






5 


1 




1 






^pti in ~Ti mp 

OClU|J 1 (NIC 




1.5 


48 




54 






Pn to PL 


tsu 


3.3 


6.8 




7.6 




ns 






5 


3.7 




4 






Hold Time 




1.5 


2 




2 






Pn to PL 


t H 


3.3 


2 




2 




ns 






5 


2 




2 






Max. Frequency 




1.5 


6 




5.3 






CPU 




3.3 


42 




38 




MHz 






5 


80 




75 






CPD 


fmax 


1.5 


7 




5.9 










3.3 


47 




42 




MHz 






5 


90 




85 







*3.3 V: min. is @ 3 V 
f5V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for Oto +70° C 



Technical Data 



CD54/74AC193 
CD54/74ACT193 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to+125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
PL to Qn 


tpLH 
tpHL 


1.5 
a.o 
5t 


4.5 
2.8 


180 

19.3 
13.8 


4.3 
2.6 


200 
21 
15 


ns 


CPU to Qn 
OrU to un 


tpLH 
tpHL 


1.5 
3.3 
5 


4.2 
2.7 


170 
18.1 
12.9 


4 

2.4 


188 
19.6 
14 


ns 


CPU to TCU 
OrU tO 1 L/U 


tpLH 
tpHL 


1.5 
3.3 
5 


3.3 
2.1 


135 
14.4 
10.3 


3.2 
1.9 


152 
15.7 
11.2 


ns 


MR to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


4.7 
3 


195 
20.6 
14.7 


4.4 

2.7 


215 
22.4 
16 


ns 


MR to TCU 


tpLH 
tpHL 


1.5 
3.3 
5 


4.5 
2.8 


180 
19.3 
13.8 


4.3 
2.6 


200 
21 
15 


ns 


MRtoTCD 


tpLH 
tpHL 


1.5 
3.3 
5 


5.4 
3.4 


218 
23.8 
17 


5.2 
3.1 


245 
25.5 
18.2 


ns 


Pn to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


4.9 
3.1 


200 
21.3 
15.2 


4.6 
2.8 


222 
23.1 
16.5 


ns 


Power Dissipation Capacitance 


Cpd^ 




95 Typ. 


95 Typ. 


PF 


Input Capacitance 


C, 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



tCpD is used to determine the dynamic power consumption, per package. 
PD = Cp D Vcc 2 fi + 1 (C L Vcc 2 fo) where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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Technical Data 

CD54/74AC193 
^D54/74ACT193 



PREREQUISITE FOR SWITCHING: ACT Series 



i 



CHARACTERISTICS 


SYMBOL 


(V) 


0tO+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to+125°C(54) 


UNITS 






MIN. 


MAX 


MIN. 


MAX. 




Clock Pulse Width: 
CPU 


tw 


5* 


7.1 




7.7 




ns 


CPD 






6.2 




6.6 




PL Pulse Width 


tw 


5 


6.9 




7.5 




ns 


MR Pulse Width 


tw 


5 


4.6 




5 




ns 


Recovery Time: 
PL to CPU or CPD 


tREC 


5 


6 




6.5 




ns 


MR to CPU. CPD 




1 




1 




Setup Time 
Pn to PL 


tsu 


5 


5 




5.4 




ns 


Hold Time 
Pn to PL 


t„ 


5 


2 




2 




ns 


Max. Frequency: 
CPU 


fmax 


5 


70 




65 




MHz 


CPD 




80 




75 





*5V min. is @4.5 V 
5V: min. is (3 4.75 V for to +70°C 



SWITCHING CHARACTERISTICS: ACT Series; t, t, = 3 ns, C = 50 pF 



CHARACTERISTICS 


SYMBOL 


^CC 

(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
PL to Qn 


tpLH 
tpHL 


5' 


2.8 


13.8 


2.6 


15 


ns 


CPU to Qn 


5 


2.7 


12.9 


2.4 


14 


CPD to Qn 


5 


2.7 


12.9 


2 4 


14 


CPU to TCD 


5 


2.1 


10.3 


1.9 


11.2 


CPD to TCD 


5 


2.1 


10.3 


1.9 


11.2 


MR to Qn 


5 


3 


14.7 


2.7 


16 


MRtoTCD 




5 


2.8 


13.8 


2.6 


15 


MR to TCD 


5 


3.4 


17 


3.1 


18.2 


Pn to Qn 


5 


3.1 


15.2 


2.8 


16.5 


Power Dissipation Capacitance 


Cpd + 




126 Typ. 


126 Typ. 


PF 


Input Capacitance 


c. 






10 




10 


PF 



*5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

tCpD is used to determine the dynamic power consumption, per package. 
PD = CpdVcc 2 fi + I (ClVcc 2 fo) + Vcc Alec, where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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Technical Data . 



CD54/74AC193 
CD54/74ACT193 



-"/max 'I 



-INPUT LEVEL 



—I 'PHL 




— ■) 'PLH 




ft 


/ 



CPU OR CPD 



TCU OR TCD 



'PHL 



- INPUT LEVEL 



'PLH 



VS 



(a) Clock to output delays and clock pulse width. 



92CM-38572 

(b) Clock to terminal count delays. 



INPUT LEVEL 



INPUT LEVEL 




CPU OR CPD 



INPUT LEVEL 
-'REC 



| 'PHL 



INPUT LEVEL 



(c) Parallel load pulse width, parallel load to output 
delays, and parallel load to clock recovery time. 



(d) Master reset pulse width, master reset to output 
delay and master reset to clock recovery time. 



INPUT LEVEL 



INPUT LEVEL 



Q= p 
°" I— J 



Q= p 

92CV-18S7IR2 



(e) Setup and hold times data to parallel load (PL). 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



UP CLOCK - 
DOWN CLOCK - 



ASYNC, PARALLEL LOAD - 
RESET - 



Fig. 1 - AC waveforms. 
APPLICATION 



DATA INPUT 



PO P1 P2 P3 
CPU TCUt)- 
CPD TCD 3- 

PL MR - 

QO Q1 Q2 Q3 



PO 


P1 


P2 


P3 


CPU 






TCU 


CPD 






TCD 


PL 

oo 






MR 

03 


Q1 


Q2 



TCU| CARRY 

BORROW 



CASCADED UP/DOWN COUNTER WITH PARALLEL LOAD 



Technical Data 



CD54/74AC193 
CD54/74ACT193 



MASTER RESET Tl 

ASYNC PARALLEL LOAD 



wm i - ■ - t\ . 

Sequences: 

(1) Reset outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, 
terminal count up, zero, one and 
two. 

(4) Count down to one. zero, terminal 
count down, fifteen, fourteen and thirteen. 

Note 1: Master reset overrides load 

data and clock inputs 
Note 2: When counting up, clock-down input 

must be high; when counting down, 

clock-up input must be high. 




U33 I 
TERMINAL COUNT UP 
TERMINAL COUNT DOWN 



RESET PRESET 



14 15 
T U COUNT UP 

Fig. 2 - Timing diagram. 



O 15 14 13| 
COUNT DOWN- 
92CS- 38574 



Technical Data 



CD54/74AC240/241/244 
CD54/74ACT240/241/244 



Information 



241 » 244 240 



1A0 
1A1 


2 

4_ 




12— 1 YO 1 YO 
-1^- 1Y1 1Y1 


1A2 
1A3 
2A0 


6_ 

8 
1 1 




— 1Y2 1Y2 
i?- 1Y3 1Y3 
- 2Y0 2Y0 


2A1 


13 
15 
17 




- 2Y1 2Y1 

-5 2Y2 2Y2 

2Y3 2Y3 


2A2 
2A3 




» 244 241 

Tot Tol 

20E 20E 






V CC ' 20 
GND - 10 




'1 






19 
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FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



Octal Buffer/Line Drivers, 3-State 

CD54/74AC/ACT240 - Inverting 
CD54/74AC/ACT241 - Non-Inverting 
CD54/74AC/ACT244 - Non-Inverting 



Type Features: 

■ Buttered inputs 

■ Typical propagation delay: 

3.6 ns @Vcc = 5 V, T A = 25° C. C L = 50 pF 



The GE/RCA CD54/74AC240/241/244 and CD54/74ACT240/ 
241/244 are 3-state octal buffer/line drivers that utilize 
GE/RCA's new ADVANCED CMOS LOGIC technology The 
CD54/74AC/ACT240 and CD54/74AC/ACT244 have active- 
LOW output enables (10E , 20E). The CD54/74AC/ACT241 
has one active-LOW (10E) and one active-HIGH (20E) out- 
put enable. 

The CD54AC240/241/244 and CD54ACT240/241/244 are sup- 
plied in 20-lead dual-in-line ceramic packages (F suffix). 
The CD74AC240/241/244 and CD74ACT240/241/244 are sup- 
plied in 20-lead dual-in-line plastic packages (E suffix) and 
in 20-lead dual-in-line small-outline plastic packages (M 
suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly ■ 

reduced power 
u Balanced propagation delays 

m AC types feature 1.5-V to 5.5- 1/ operation and balanced 

noise immunity at 30% of the supply 
m + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor 
Corp. 



TRUTH TABLES 



INPUTS 


OUTPUT 


10E, 20E 


A 


Y 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



(AC/ACT240) 



INPUTS 


OUTPUT 


10E, 20E 


A 


Y 


L 




L 


L 


L 




H 


H 


H 




X 


Z 


(AC/ACT244) 



INPUTS 


OUTPUT 


INPUTS 


OUTPUT 


101 


1A 


1Y 


20E 


2A 


2Y 


L 


L 


L 


L 


X 


Z 


L 


H 


H 


H 


L 


L 


H 


X 


Z 


H 


H 


H 



(AC/ACT241) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 



File Number 1856 
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MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, I ok (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or V < V cc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (Po): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For T« = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +1 25° C (PACKAGE TYPE M) Derate Linearly at 6 mW/° C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T s ,g) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

*(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply- Voltage Range, V C c*: 
(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 


DC Input or Output Voltage, V,. Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+ 125 
+ 125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 








at 1.5 V to 3 V(AC Types) 





50 


ns/V 


at 3.6 V to 5.5 V(AC Types) 





20 


ns/V 


at 4.5 V to 5.5 V(ACT Types) 





10 


ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



10E 
1A0 
2Y3 — 
1AI ■ 



5 



2Y2 

1A2 — 

T 

2Y1 — 

1A3 

2Y0 

GND — 



2A3 

■=7 



2A2 



1Y2 
2A1 

2AD 



10E — 




^ vcc 






H20E 


2Y0 — 




Ji.YO 


A 

1A1 — 




1Z-2A3 


S 




«. ,Y, 


2Y2 — 






.A2-2- 




11 2A2 


7 

2Y1 — 




« ,Y2 


1A3-2- 




a. » t 


„„„ 9 
2Y0 — 




a. ra 






112A0 



10E — 




Hv cc 






12.201 


2Y0 — 




li IY0 


,A,-t 




H-2A3 


2Y2 — 




lim 


6 

1A2 — 




11 2A2 


7 

2Y1 — 




§. .Y2 


,*>•£ 




Ji2A, 


2Y0 — 




42-.Y3 


MD 2 




JJ- 2A0 



CD54/74AC, ACT240 TYPES 
TERMINAL ASSIGNMENT 



CD54/74AC, ACT241 TYPES 
TERMINAL ASSIGNMENT 



CD54/74AC, ACT244 TYPES 
TERMINAL ASSIGNMENT 
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Technical Data 



CD54/74AC240/241/244 
CD54/74ACT240/241/244 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


| 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 


— 


1.2 


— 


1.2 


— 


V 


3 


2.1 


— 


2.1 


— 


2.1 


— 


5.5 


3.85 


— 


3.85 


. 


3.85 





Low-Level Input 
Voltage V, L 






1.5 


_ 


0.3 


_ ■ 


0.3 


_ 


0.3 


V 


3 





0.9 





0.9 





0.9 


5.5 




1.65 




1.65 




1.65 


1— lli-ih 1 qwqI Oi itm it 

niyn-ucvci wuipuL 
Voltage V 0H 


V,H 

or 

V, L 
# 

* 


-0.05 


1 .0 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 





2.9 





2.9 





-0.05 




4.4 


— 


4.4 


— 


4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 









-50 


5.5 










3.85 




Low-Level Output 
Voltage V OL 


or 

V,L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0, 


0.05 


4.5 




0.1 




0.1 




0.1 




12 


3 


— 


0.36 




0.44 




0.5 


24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 




75 


5.5 


— 


— 


— . 


1.65 


— 


— 




50 


5.5 


_ 


_ 




_ 


_ 


1.65 


Input Leakage 


Vcc 








±0.1 




+1 








Current li 


or 




5.5 




±1 


»A 




GND 












3-State Leakage 
Current loz 


V, H 
or 

V,L 

Vo = 
Vcc 
or 

GND 








+0.5 




±5 










5.5 


±10 


0* 










Quiescent Supply 


Vcc 




















Current, MSI Ice 


or 





5.5 




8 




80 




160 






GND 



















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 




: 
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.Technical Data 



CD54/74AC240/241/244 
CD54/74ACT240/241/244 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 









AMBIENT TEMPERATURE (TJ - °C 




CHARACTERISTICS 


TEST CONDITIONS 


(V) 




UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 


"o 
















(V) 


(mA) 




MIN. 


MAX 


MIN. 


MAX 


MIN. 


MAX. 




High-Level Input 
Voltage Vi H 






4.5 
to 


2 




j 2 




2 




V 








5.5 
















Low-Level Input 
Voltage V, L 






4.5 
to 




0.8 




0.8 




0.8 


V 








5.5 
















High-Level Output 
Voltage Voh 


V, H 

or 

V, L 


-0.05 


4.5 


4.4 


- 


4.4 


- 


4.4 


- 


. _v 


-24 


4.5 


3.94 




3.8 




3.7 






# 


-75 


5.5 




- 


3.85 


- 




- 


-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 

V, L 

# 

« 


0.05 


4.5 




0.1 




0.1 




0.1 














— 




V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 




— 






— 


1.65 


Input Leakage 
Current li 


Vcc 
or 




5.5 




±0.1 




±1 




±1 






GND 
















3-State Leakage 


VlH 




















Current l z 


or 






















V,L 

Vo = 
Vcc 




5.5 




±0.5 




±5 




±10 


//A 




or 
GND 




















Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 























5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 






















Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLES 



CD54/74ACT240 




CD54/74ACT241 




CD54/74ACT244 






INPUT 


UNIT LOADS* 


INPUT 


UNIT LOADS* 


INPUT 


UNIT LOADS* 


nAO - A3 


1.42 


nAO - A3 


0.5 


nAO - A3 


0.5 


Toe 


0.83 




Toe 


0.83 




10E 
20E 


0.83 
0.83 


20E 


0.83 




20E 


1.67 





I load is Alec limit specified in Static Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 
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SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 



f*HARAPTFPI*iTIP^ 
^» n r\ r\ 1 cnio 1 


SYMBOL 


v cc 

(V) 


Oto +70° C 
-40 to +85° C 


-40tO+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 


tpLH 


1.5 




85 




95 




Data to Outputs 
AC240 


tpHL 


3.3* 
5t 


2.2 
1.3 


9.5 
6.8 


2.1 
1.3 


10.6 
7.6 


ns 


AC241.244 


tpLH 
tpHL 


1.5 




108 




120 






3.3 
5 


3.9 
2.5 


12 

8.6 


3.8 
2.4 


13.4 
9.6 


ns 


Output Enable 
and Disable Times 


tPLZ 
tpZL 
tpZH 
tpHZ 


1.5 
3.3 
5 


3.9 

2.5 


150 
18 
12 


3.8 
2.4 


167 
20.1 
13.4 


ns 


Power Dissipation Capacitance 
AC240, 241 
AC244 


C PD § 




95 Typ. 
80 Typ. 


95 Typ. 
80 Typ. 


pF 


— 




Min. (Valley) V 0H 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4 Typ. @ 25° C 


V 


Max. (Peak) Vol 


VoLP 








During Switching of Other Outputs 
(Output Under Test Not Switching) 


See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Outputs 
ACT240 


tpLH 
tpHL 


5t 


1.6 


7.8. 


1.5 


8.6 


ns 
















ACT241, 244 


tpLH 
tpHL 


5 


1.9 


9.6 


1.8 


10.6 


ns 
















Output Enable 
and Disable Times 


tpLZ 
tpZL 
tpZH 
tpHZ 


5 


26 


13 


2.5 


14.4 


ns 
















Power Dissipation Capacitance 
ACT240, 241 
ACT244 


Cpd§ 




115 Typ. 
95 Typ. 


115 Typ. 
95 Typ. 


PF 


Min. (Valley) V h 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4 Typ. @ 25° C 


V 


Max. (Peak) Vol 

During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 



C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*3.3 V: 



t5 V: 



mm. is ( 
max. is 



13.6 V 
J3 V 

min. is @ 5.5 V 
max. is @ 4.5 V 



5 V: 



mm. is ( 
max. is i 



i 5 25 V for Oto +70° C 
D 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per package. 
For AC series: PD = V cc 2 f, (C PD + C L ) 
For ACT series: PD = Vcc 2 fi (C PD + C L ) + VcoAlcc where 

fi = input frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 



, i?.»r' T vw * /J* 
ii 



l| 3 ni 



OTHER 
OUTPUTS 






r 


— IrOm 

INPUT LEVEL 






90% 



Vol 



- VOLP 

- vql 



NOTES: 

1 Vqhv and v lp are measured with respect to a ground 
reference near the output under test. 

2. input pulses have the following characteristics: 

PRR < 1 MHz, I, 3 ni. I, = 3 n», SKEW 1 m. 

3. R.F. FIXTURE WITH 700-MHi DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 1 ,jf CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-42406 

Fig. 1 - Simultaneous switching transient waveforms. 



OUTPUT: LOW 
TO OFF TO LOW 



OUTPUT: HIGH 
TO OFF TO HIGH 




•FOR AC SERIES ONLY: WHEN V C C = 1.5 V, R L = 1 kO 



Fig. 2 - Three-state propagation delay times and test circuit. 




OUTPUT f 50 pF 
LOAD i 

•FOR AC SERIES ONLY: WHEN 
VCC = 1.5 V. R[_ I kl) 

9SCS-42SB9 



GND 
OUTPUT 



OUTPUT 

Y 



•*- t r =3ns 



PML " 
' PLH " 



«-lf '3r.s 



90% 

VS 
10% 



\- — \r - 



PLH 
PHL 



V S 



Fig. 3 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Technical Data 



CD54/74AC245 
CD54/74ACT245 



Advance Information 



A4 — 



DIR — 

oi- 



ij 19 




FUNCTIONAL DIAGRAM 

■ 



Octal-Bus Transceiver, 3-State 
Non-Inverting 



Type Features: 

a Buffered inputs 

m Typical propagation delay: 

4.5 ns @ l/ cc = 5 V, 7~„ = 25° C, C L = 50 pF 



■■ ■■ 



The GE/RCA CD54/74AC245 and CD54/74ACT245 are octal- 
bus transceivers that utilize GE/RCA's new ADVANCED 
CMOS LOGIC technology. They are non-inverting 3-state 
bidirectional transceiver-buffers intended for two-way trans- 
mission from "A" bus to "B" bus or "B" bus to "A" bus. The 
logic level present on the direction input (DIR) det ermi nes 
the data direction. When the output enable input (OE) is 
HIGH, the outputs are in the high-impedance state. 

The CD54AC245 and CD54ACT245 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC245 
and CD74ACT245 are supplied in 20-lead dual-in-line plas- 
tic packages (E suffix) and in 20-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 

■ Balanced propagation delays 

m AC types feature 7.5-1/ to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

■ + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor 
Corp. 











TRUTH TABLE 


CONTROL 
INPUTS 


OPERATION 


61 


DIR 




L 


L 


B DATA TO A BUS 


L 


H 


A DATA TO B BUS 


H 


X 


ISOLATION 



H = high level. L = low level, X = irrelevant 



To prevent excess currents in the High-Z (isola- 
tion) modes all I/O terminals should be ter- TERMINAL ASSIGNMENT 

minated with 10KO to 1MO resistors. 



File Number 1907 
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Technical Data 



CD54/74AC245 
CD54/74ACT245 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT. I, K (for V, < -0.5 V or V, > Vcc +- 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT. l OK (for Vo < -0.5 V or Vo > V cc + 0.5 V) >50mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l Q (for V > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to + 125°C (PACKAGE TYPE F) .- Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to t-100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F , -55 to + 125°C 

PACKAGE TYPE E, M -40 to + 125°C 

STORAGE TEMPERATURE (T,, g ) -65 to I 150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 t 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device: add t 25 mA (or each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 







LIMITS 




CHARACTERISTIC 




UNITS 


MIN. 


MAX. 


















Supply-Voltage Range. V C c' 

(For Ta = Full Package-Temperature Range) 










AC Types 




1.5 


55 


V 


ACT Types 




4.5 


5.5 




DC Input or Output Voltage, V,, Vo 







Vcc 


V 


Operating Temperature, Ta: 










CD74 Types 
CD54 Types 


i 


-40 
-55 


+125 
+ 125 


°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







° 


50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specilied. all voltages are referenced to ground. 



■ 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


V cc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


u 

(V) 


■ 

■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 





12 





1.2 





V 


3 


2.1 


_ 


2.1 




2.1 





5.5 


3.85 




3.85 





3.85 





Low-Level Input 
Voltage V, L 






1.5 





0.3 


_!■ ' 


0.3 





0.3 


V 


3 





0.9 




0.9 





0.9 


5.5 





1.65 





1.65 





1.65 


High-Level Output 
Voltage V h 


V,H 

or 

V, L 

# 


-0.05 


1.5 


1.4 


— ■ ■ 


1.4 





1.4 


' 


V 


-0.05 


3 


2.9 





2.9 


. 


2.9 





-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 





2.48 





2.4 





-24 


4.5 


3.94 


_ 


3.8 


_ 


3.7 





-75 


5.5 


_ 


_ 


3.85 


_ 


_ 


_ 


-50 


5 5 


_ 


_ 


_ 


_ 


3.85 


_ 


Low-Level Output 
Voltage Vol 


■ V,h 

VlH 

or 

V,L 

# 


0.05 


1 5 




1 




0.1 




0.1 




0.05 


3 


- 


0.1 





0.1 




0.1 


0.05 


4 5 




0.1 




0.1 




0.1 












V 


12 


3 





0.36 




0.44 





0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 


- 




50 


5.5 






- 






1.65 


Input Leakage 


Vcc 












±1 






M 


Current li 


or 


5.5 




+0.1 


— 


±1 




GND 












o-oldlc LcdKdyc 

Current loz 


V|H 

or 

V|L 

Vo = 
Vcc 












±5 












5.5 




±0.5 




+10 


/iA 




or 
GND 














Quiescent Supply 


Vcc 




















Current, MSI l C c 


or 





5.5 




8 




80 




160 


fjA 




GND 





















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

■Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 



TEST CONDITIONS 



V, 
(V) 



(mA) 



(V) 



AMBIENT TEMPERATURE (TJ - °C 



+25 



MIN. MAX 



to +70 
-40 to +85 



MIN. MAX 



-40 to +125(74) 
-55 to +125(54) 



MIN. 



MAX. 



UNITS 



High-Level Input 
Voltage 



V, H 



4.5 
to 

5.5 



Low-Level Input 
Voltage 



4.5 
to 
5.5 



0.8 



0.8 



0.8 



High-Level Output 
Voltage 



Voh 



V, H 
or 

# 



-0.05 



4.5 



4.4 



4.4 



4.4 



-24 



4.5 



3.94 



3.8 



3.7 



-75 



5.5 



3.85 



-50 



5.5 



3.85 



Low-Level Output 
Voltage 



Vol 



V, H 
or 
V, u 



0.05 



4.5 



0.1 



0.1 



0.1 



24 



4.5 



0.36 



0.44 



0.5 



75 



5.5 



1.65 



50 



5.5 



1.65 



Input Leakage 
Current 



Vcc 
or 
GND 



5.5 



+0.1 



±1 



±1 



3-State Leakage 
Current 



V,H 

or 

V, L 
V = 

Vcc 

or 
GND 



5.5 



fc0.5 



+5 



+10 



Quiescent Supply 
Current, MSI 



Ice 



Vcc 
or 
GND 



5.5 



80 



160 



/"A 



Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 



Vcc-2.1 



4.5 
to 

5.5 



2.4 



2.8 



mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


An, Bn 


0.83 


OE 


0.64 


DIR 


0.15 



'Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 



■ 
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Technical Data 



CD54/74AC245 
CD54/74ACT245 



SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 















CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


01o+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55 to +125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Output 


tpLH 
tpHL 


1.5 
3.3* 
5t 


2.8 
1.8 


108 

12 
8.6 


2.1 
1.7 


120 
13.4 
9.6 


ns 


Output Disable 
to Output 


tpi_Z 
tpHZ 


1.5 
3.3 
5 


3.9 
2.5 


150 
15 
12 


3.8 
2.4 


167 
16.8 
13.4 


ns 


Output Enable 


tpZL 
tpZH 


1.5 
3.3 
5 


3.9 
2.5 


150 
18 
12 


3.8 
2.4 


167 
20.1 
13.4 




Power Dissipation Capacitance 


Cp D § 




661 


"yp- 


661 


VP- 


PF 


Min. (Valley) V OH 

During Switching of Other Outputs 


VoHV 








See 


5 


4 Typ. @ 25° C 


V 


(Output Under Test Not Switching) 


Fig. 1 








Max. (Peak) V OL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VOLP 

Fig. 1 


5^ 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 


- 


15 


PF 



SWITCHING CHARACTERISTICS: ACT Series; t„ t, r 3 ns, C L = 50 pF 















CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Output 


tpLH 
tpHL 


5t 


1.9 


96 


1.8 


10.6 


ns 


Output Disable 
to Output 


tpLZ 
tpHZ 


5 


2.6 


13 


2.5 


14.4 


ns 




Output Enable 
to Output 


tpZH 
tpZL 


5 


2.6 


13 


2.5 


14.4 


ns 


Power Dissipation Capacitance 


Cpd§ 




79 Typ. 


79 Typ. 


pF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VOHV 

See 
Fig. 1 


5 


4 Typ. @ 25° C 


V - 








Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



•3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

+5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 

§Cpo is used to determine the dynamic power consumption, per channel. 
For AC series: PD = Vcc 2 ti (Cpo + C) 

For ACT series: PD = Vcc 2 ft (Cpd + C L ) + VccAlcc where ft = input frequency 

Cl = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC245 
CD54/74ACT245 



PARAMETER MEASUREMENT INFORMATION 



OTHER 
OUTPUTS 



, VOH 

r 

I y v . 



"V/^ "OH 

V Vqhv 



- V 0L P 

— »OL 



NOTES: 

1 - v OHV AND V LP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, If = S m. If = 3 M, SKEW 1 m. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 if CAPACITOR. SCOPE AND PROBES REQUIRE 



92CS-42406 




OTHER I 
INPUTS | 
(TIEO HIGH I 
OR LOW) I 



OUTPUT , 
DISABLE 



DUT 
WITH 
3- STATE 
OUTPUT 



M3 GND "PHZ. 1PZH) 
O-OOPEN (IPHL.IPLH) 



O-O 



500 O' 
RL 



T 50 pF 



2V C C (IPLZ. IPZLl. 
(OPEN DRAIN) 

-O OUT 



500 n ' 
RL 



•FOR AC SERIES ONLY: WHEN V c c = 1.5 V, R L = 1 kf) 



92CM-42405 



Fig. 1 - Simultaneous switching transient waveforms. 



Fig. 2 - Three-state propagation delay times and test circuit. 




Fig. 3 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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9ZCS - 36994 



8-lnput Multiplexer, 3-State 



outputs Type Features: 

■ Buffered inputs 
u Typical propagation delay: 
6ns@Vcc = 5 V, T A = 25° C, d = 50 pF 



FUNCTIONAL DIAGRAM 



The RCA CD54/74AC251 and CD54/74ACT251 are 8-input 
multiplexers that utilize RCA's new ADVANCED CMOS 
LOGIC technology^This multiplexer features both true (Y) 
and complement (Y) outputs as well as an Output Enable 
(OE) input. The OE must be at a LOW logic level to enable 
this device. When the OE input is HIGH, both outputs are 
in the high-impedance state. When enabled, address infor- 
mation on the data select_inputs determines which data 
input is routed to the Y and Y outputs. 

The CD54AC251 and CD54ACT251 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC251 
and CD74ACT251 are supplied in 16-lead dual-in-line plas- 
tic packages (E suffix) and in 16-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



TRUTH TABLE 





INPUTS 


OUTPUTS 


SELECT 


OUTPUT 
ENABLE OE 


Y Y 


S2 


S1 


SO 








X 


x 


X 


H 


Z Z 




L 


L 


L 


L 


lo lo 




L 


L 


H 


L 


I, I, 




L 


H 


L 


L 


l 2 I2 




L 


H 


H 


L 


la l 3 




H 


L 


L 


L 


u u 




H 


L 


H 


L 


u u 




H 


H 


L 


L 


le Is 




H 


H 


H 


L 


b It 



H = High logic level 

L = Low logic level 

X = Irrelevant 

Z = High impedance (off) 

lo, li . . . I7 = The level of the respective input 



File Number 1981 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0 5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (l cc or Ignd) +100 mA - 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/'C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 

For Ta = +70 to +125° C (PACKAGE TYPE M) Derate Linearly at < 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265° C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

•(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



;6mW/-Cto 4 70mW 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 


5.5 


V 


4.5 


5.5 


V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 










Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+ 125 

+ 125 


•c 
•c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 














li-ld 




16 




!aJ| 




15 


U 


iii- 




14 


'5 






13 


'( 


y & 




% 


17 


7 41 




n 


SO 


OE X 




to 


SI 


6ND -9- 




9 
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ASSIGNMENT 
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Technical Data 



CD54/74AC251 
CD54/74ACT251 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 





TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


CHARACTERISTICS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 
(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAX 


MIN. 


MAX 


High-Level Input 
Voltage 


V, H 






1 .5 
3 

5.5 


1.2 
2.1 
3.85 


— 
— 


1.2 
2.1 
3.85 


— 
— 


1.2 
2.1 
3.85 


— 


V 


Low-Level Input 
Voltage 


V, L ' 






1.5 

3 

5 5 


— 


0.3 
0.9 
1.65 


— 


0.3 
0.9 
1.65 


— 


0.3 
0.9 
1.65 


V , 


High-Level Output 
Voltage 


Voh 


V|H 

or 

„ V, L 

I 


-0.05 


1 .0 


1.4 




1.4 




1.4 




V 


-0.05 


Q 
O 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


O 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5 5 




— 


3.85 


— 




— 


-50 


5 5 










3.85 




Low-Level Output 
Voltage 


. . Vol 


V,„ 
or 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 


- 


0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 




V, L 


12 


3 




0.36 




0.44 


— 


0.5 






24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 




# 


75 


5.5 


_ 


_ 




1.65 









50 


5.5 












1 .65 


Input Leakage 


Vcc 




















current 




or 
GND 




5.5 


±0.1 




± 1 




±1 




























3-State Leakage 
Current loz 


V, H 

or 






















V, L 
1 Vo= 
| Vcc 




5.5 




+0.5 




±5 ' 




±10 


fjA 




or" 
GND 














Quiescent Supply 




Vcc 




















Current, MSI 


Ice 


or 





5.5 




8 




80 




160 


(A 






GND 


1 

















isurement is made by forcing current and measuring voltage to minimize 

power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC251 
CD54/74ACT251 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - C 




CHARACTERISTICS 


TEST CONDITIONS 


V cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




u 

(V) 


■ 

■o 
(mA) 


(») 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage V, H 






4.5 
to 
5.5 




















2 


— 


2 


— 


2 


— 


V 








4.5 
to 
5.5 
















Low-Level Input 

\/nlt=>no \/.. 








0.8 




0.8 




0.8 


w 

V 


High-Level Output 


V,H 

or 

V,L 


-0.05 


4.5 


4.4 




4.4 




4.4 














Vnltane V™j 


-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 






3.85 








V 






-50 


5.5 










3.85 






Low-Level Output 
Voltage Vol 


V|H 


0.05 


4.5 


- 


0.1 


- 


0.1 




0.1 




or 

V|L 


24 







0.36 


I 


0.44 


— 


0.5 


V 




[ * . 


75 


5.5 


- 


- 


- 


1.65 


- 










50 


5.5 












1.65 




Input Leakage 


Vcc 




















Current h 


or 
GND 




5.5 




±0.1 




±1 




±1 




3-State 
Leakage 

Current l oz 


VlH 

or 

VlL 

Vo= 
Vcc 
or 




5.5 




±0.5 




±5 




±10 


(A 




GND 




















Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


U A 






















Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 




2.4 




2.8 




3 


mA 






5.5 

















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 





INPUT 


UNIT LOAD* 




SO, S1, S2 


1 




OE 


1 




lo- ly 


1 



"Unit load is AI C c limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 

■ 


SYMBOL 


(V) 


to +70° C 
-40 to +85° C 


-4010+125*0(74) 
-55 tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Y Output 


tpLH 
IPHL 


1.5 
3.3* 
5t 


3.7 
2.4 


152 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 








Data to Y Output 




IPLH 
tpHL 


1.5 
3.3 
5 


' — 
4 

2.7 


166 
18.6 

13.3 


— 
3.8 
2.5 


186 

20.9 
14.9 


ns 








Select to Y Output 


tpLH 
tpHL 


1.5 
3.3 
5 


5.1 
3.3 


204 

22.8 
16.3 


4.7 
3.1 


228 
25.5 
18.2 


ns 












1.5 
3.3 




219 
24.5 




245 

27.4 




oeieci iu t wuipui 




tpLH 
tpHL 


5.4 


5 


ns 






5 


3.6 


17.5 


3.4 


19.6 




Output Enable and 


— ; 

tpZH 


1.5 




152 




169 
20.3 
13.5 




Output Disable to 
Output 


tpZL 
tpHZ 


3.3 


3.7 
2.4 


18.2 
12.1 


3.5 
2.3 


ns 




tpLZ 


5 




Power Dissipation Capacitance 


CpD§ 








pF 


Input Capacitance 


c, 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*3.3 V: min. is @ 3.6 V §C PD is used to determine the dynamic power consumption, per device. 

max. is @ 3 V P D = Vcc 2 fi (Cp D + C L ) where fi = input frequency 

t5V min. is @ 5.5 V C L = output load capacitance 

max. is @ 4.5 V v <* = supply voltage. 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70" C 
SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 









Oto +70° C 


-40 to+125°C(74) 




CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


-40 to +85° C 


-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Y Output 
















tpLH 
tpHL 


m 


2.4 


12.1 


2.3 


13.5 


ns 


Data to Y Output 


tpLH 


- — *J — 




13.3 


2.5 


14.9 






tpHL 




2.7 


ns 


Select to Y Output 


tpLH 
tpHL 


5 


3.3 


16.3 


3.1 


18.2 


ns 


Select to Y Output 


tpLH 
tpHL 


'5 ' 


3.6 


17.5 


3.4 


19.6 


ns 


















Output Enable and 
Output Disable to 
Output 


tpZH 
tpzL 
tpHZ 
tpLZ 


5 


2.4 


12.1 


2.3 


13.5 


ns 
















Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


pF 



t min. is @ 5.5 V §Cpd is used to determine the dynamic power consumption, per device, 

max. is @ 4.5 V P D = Vcc 2 fi (Cpd + Cl) + VccAlcc where f, = input frequency 
min. is @ 5 25 V for to +70° C Cl = output load capacitance 

max. is @ 4.75 V for to +70° C Vcc = SUD P lv voltage. 



w^—mt ■ ■ » » * 



t,= 3n. -p-j |— T 
TPUT / \ L 

able _V- \ 



OUTPUT 
DISABLE 



OUTPUT: LOW 
TO OFF TO LOW 



ll ■ 3 n« 



>PHZ — "| 



INPUT LEVEL 

90 % 

V S 

10% 



-_ \ — 02VCC 



l^'PZH^ 



OUTPUT: HIGH 
TO OFF TO HIGH 



OUTPUTS _ 
ENABLED 



-/— O.BVCC 



V OL (*GND) 
V H(*V CC ) 



OTHER | 
INPUTS | 
(TIED HIGH | 



OUTPUT 
DISAI 



DUT 
WITH 
3-STATE 
OUTPUT 



OUTPUTS OUTPUTS 

DISABLED ENABLED 

(V _OGND(lpHZ. IPZH) 
o— OOPEN (IPHL.IPLH) 
0—0 2V CC |IPLZ. 'PZL), 
500 O- (OPEN DRAIN) 
RL 

O OUT 



T 



C L > 500 O ' 
^£ 50 pF > »L 



•FOR AC SERIES ONLY: WHEN V c c = 1.5 V, R L - 1 kfi 



Fig. 1 - Three-state propagation delay times and test circuit. 




output -r 50 pF 

LOAD -L 



LOAD 

•FOR AC SERIES ONLY: WHEN 

vcc = i-sv, rl- 1 k« 

92CS --»2SB9 




'PLH-j 



J 



INPUT LEVEL 



U— 'PLH 



■*PHL 

92CS-4Z655 



Fig. 2 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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Technical Data 



CD54/74AC253 
CD54/74ACT253 



Advance Information 



6 








-5— 
J>— 


SEL MUX 


-8- 








14 








2 






10 
















11 


SEL/MUX 


13 









1I,_ 

112- 
»J- 

So 
«1 

Bo- 
aH - 

GND = D 
VCC = 16 

20E — 1 92CS-38761H1 

FUNCTIONAL DIAGRAM 



Dual 4-lnput Multiplexer, 3-State 



Type Features: 

■ Buffered inputs 

■ Typical propagation delay: 

6.3 ns @Vcc = 5 V, Ta = 25° C, Cl = 50 pF 



The RCA CD54/74AC253 and CD54/74ACT253 are dual 4- 
input multiplexers that utilize RCA's new ADVANCED 
CMOS LOGIC technology. One of the four sources for each 
section is selected by the common Select inputs, SO and S1 . 
When the Output Enable (10E or 20E) is HIGH, the output is 
in the high-impedance state. 

The CD54AC253 and CD54ACT253 are supplied in 16-lead 
dual-in-line ceramic packages (F suffix). The CD74AC253 
and CD74ACT253 are supplied in 16-lead dual-in-line plas- 
tic packages (E suffix) and in 16-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanoutto 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



SELECT 
INPUTS 


DATA INPUTS 


ENABLE 
INPUTS 


OUTPUT 


S1 SO 


nl nl, nlj nl 3 


nOE 


nY 


X X 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 


X X X X 
L X X X 
H X X X 
X L X X 
X H X X 
X X L X 
X X H X 
X X X L 
X X X H 


H 
L 
L 
L 
L 
L 
L 
L 
L 


Z 
L 
H 
L 
H 
L 
H 
L 
H 



Select inputs S1 and SO are common to both sections. 

H = High level 

L = Low level 

X = Don't care 

Z = High impedance 



File Number 1985 
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Technical Data 

CD54/74AC253 
CD54/74ACT253 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, I k (for Vo < -0.5 V or V > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40to+125°C 

STORAGE TEMPERATURE (Tag) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

•(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc": 
(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 


^10 


+125 


°C 


CD54 Types 


-55 


+125 


°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 


'Unless otherwise specified, all voltages are referenced to ground. 



10E 








St 


2 




*20E 


II3 


J_ 




Jis 


ll 2 


_■_ 




ft* 


«ft 


_S_ 




-12-2I2 


1l 






01211 


1Y 


_7 




02.210 


GND 


m 




_1 2Y 



TERMINAL ASSIGNMENT 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


V,.,. 
* cc 

(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vw 






1.5 


1.2 


— 


1.2 


— 


1.2 


— 


V 


3 


2.1 


— 


2.1 


— 


2.1 


— 


5.5 


3.85 


— 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage Vil 






1.5 


— 


0.3 


— 


0.3 


— 


0.3 


V 


3 


— 


0.9 


— 


0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage Voh 


V,H 

or 

V,L 

# 


-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 


V 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 


-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


-75 


5.5 


— 


— 


3.85 


— 


— 


— 


-50 


5.5 


— 


— 


— 


— 


3.85 


— 


Low-Level Output 
Voltage Vol 


V,H 


0.05 


1.5 


— 


0.1 


— 


0.1 


— 


0.1 




0.05 


3 




0.1 




0.1 




0.1 




V| L 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


12 


3 




0.36 




0.44 




0.5 




# 


24 


4.5 


— 


0.36 




0.44 




0.5 


75 


5.5 






- 


1.65 


- 




50 


5.5 












1.65 


Input Leakage 


Vcc 




















Current li 


or 
GND 




5.5 




+0.1 




+1 




±1 


A/A 


3-State Leakage 


V,H 




















ourrenx toz 


or 
V, L 
V = 
Vcc 
or 




5.5 




+0.5 




±5 




±10 


M 




GND 




















Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


/"A 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 




AMBIENT TEMPERATURE (T A ) - °C 


UNITS 




•25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




V, 
(V) 


l„ 
'o 

(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 
5.5 




















2 


— 


2 


— 


2 


— 




Low-Level Input 
voltage vil 






4.5 
to 
5.5 






















0.8 




0.8 




0.8 


V 


High-Level Output 


V, H 

or 
V, L 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 




Voltage V OH 


-24 


4.5 


3.94 




3.8 




3.7 


— 


V 




# 


-75 


5.5 




— 


3.85 


— 












-50 


5.5 










3.85 






Low-Level Output 
Voltage Vol 




V,H 

or 

V,L 
# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


M 


3-State Leakage 
current loz 


VlU 

VIH 

or 

V, L 

Vo = 
Vcc 
or 

GND 




5.5 




±0.5 




±5 


- 


±10 


























Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





o.o 






8, 




80 




160 


//A 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 
























Vcc-2.1 




4.5 
to 

5.5 






2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


SO, S1, nlo, nl, 
nOE 


1 

0.83 



•Unit load is Alec limit specified in Static Characteristics 
Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data 



CD54/74AC253 
CD54/74ACT253 



SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
SO, S1 , to Y 




tpi_H 


1.5 
3.3- 
5t 


5.4 
3.6 


224 
25.1 
17.9 


5.2 
3.4 


250 
28 
20 


ns 










nltoY 


tpLH 
tpHL 


1.5 
3.3 
5 


3.6 
2.4 




149 
16.7 
11.9 


3.4 

2.3 


166 
18.6 
13.3 


ns 














Output Enable, 
Output Disable to Y 




tpLZ 
tpHZ 
tpZL 
tpZH 


1.5 
3.3 


3.1 




129 
15.5 


2.9 


144 

17.3 


ns 






5 


2.1 




10.3 


1.9 


11.5 




Power Dissipation Capacitance 


CpD§ 










PF 


input Capacitance 


c. 








10 




10 


PF 


3-State Output Capacitance 


Co 








15 




15 


pF 











max. is @ 3 V 



t5V: min. is 



lax. is @ 4.5 V 

5 V: min. is @ 5.25 Vfor0to+70°C 
is @ 4.75 V for to +70" C 



Pd = Vcc 2 fi (Cpd + Cl) where 1, = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 




SYMBOL 


(V) 


to +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 
















MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
SO, S1, to Y 




tpLH 
tpHL 


St 


3.9 


19.3 


3.8 


22 


ns 


nl to Y 


tpLH 
tpHL 




3.3 


16.2 


3.1 




ns 


Output Enable, 
Output Disable to Y 


t P LZ 
tpHZ 
tpZL 
tpZH 


5 


2.3 


11.3 


2.1 


12.6 


ns 


Power Dissipation Capacitance 


CpD§ 








PF 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



t5 V: min. is @ 5.5 V §C PD is used to determine the dynamic power consumption, per multiplexer, 

max. is @ 4.5 V Pd = Vcc 2 fi (Cpd + Cl) + VccAlcc where f, = input frequency 

5 V: min.is@5.25Vfor0to+70°C C L = output load capacitance 

max is @ 4.75 V for to +70° C Vcc = su PP'y volta 9 e - 



; 
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Technical Data 



CD54/74AC253 
CD54/74ACT253 




>-0<!ND (tpHZ- IPZH) 
C^-OOPEN (IPHL.IPLH) 
°—0 2Vcc(tPLZ. IPZL), 
(OPEN DRAIN) 

O OUT 



92CM-42405 



•FOR AC SERIES ONLY: WHEN V c c = 1.5 V, R L = 1 kO 



Fig. 1 - Three-state propagation delay waveforms and test circuit. 



■ 




J 



" 'PHL 

92CS -426I I 




OUTPUT -p 50 P F 
LOAD _L 

•FOR AC SERIES ONLY: WHEN 
VCC = 15 V, R L = 1 kO 



Fig. 2 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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FUNCTIONAL DIAGRAM 



Quad 2-lnput Multiplexer with 
3-State Outputs 



CD54/74AC/ACT257 
CD54/74AC/ACT258 



Non-Inverting Outputs 



Inverting Outputs 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

4.4 ns @ Vcc = 5 V, 7a = 25° C, C L = 50 pF 



The RCA CD54/74AC257, -258 and CD54/74ACT257, -258 
are quad 2-input multiplexers with 3-state outputs. These 
devices utilize RCA's new ADVANCED CMOS LOGIC 
technology. Each of these devices selects four bits of data 
from two sources under the control of a common Select 
input (S). The Output Enable (OE) is active LOW. When OE 
is HIGH, all of the outputs (Y or Y) are in the high- 
impedance state regardless of all other input conditions. 

Moving data from two groups of registers to four common 
output buses is a common use of the CD54/74AC/ACT257 
and CD54/74AC/ACT258. The state of the Select input 
determines the particular register from which the data 
comes. The CD54/74AC/ACT257 and CD54/74AC/ACT258 
can also be used as function generators. 

The C D54 AC/ACT257 and C D54AC/ ACT258 are supplied in 
16-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT257 and CD74AC/ACT258 are supplied in 16- 
lead dual-in-line plastic packages (E suffix) and in 16-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latch-up-resistant CMOS process and circuit design 

■ Speed of bipolar FAST'/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

u AC types feature 1.5- V to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply 
a ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



FUNCTION TABLE 



Output 


Select 


Data 


257 


258 


Enable 


Input 


Inputs 


Outputs 


Outputs 


OE 


S 


lo 


li 


Y 


Y 


H 


X 


X 


X 


Z 


Z 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H - High level voltage 

L = Low level voltage 

Z = High impedance (off) state. 

X = Don't care 



File Number 1955 



wujtf r tnv/ I £9 f , VWJt/ f 1MV/ I £30 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, I ox (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for V > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ud) +100 m A* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55t0+125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T alg ) -65 to +1 50° C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





V cc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 

-55 


+125 
+125 


°C 
"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 Vto3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



TERMINAL ASSIGNMENT DIAGRAMS 



s- 

*io- 
11,- 

1Y- 
2I - 
2I,_ 

2Y - 
GND 





1 o 




15 




14 




13 




12 




11 




10 




9 







«cc 
oi 

-4I 
-41, 
4V 
3I 

-31, 
- 3Y 



92CS-38420RI 



S- 

1 lo- 
ll, - 

VY - 
2I - 
21,- 
2Y- 



16 


vcc 


15 


OE 


14 


4I 


13 


41, 


12 


4Y 


11 


3I 


10 


3li 


^ 


3Y 


596 1 5 





CD54/74AC/ACT257 



CD54/74AC/ACT258 
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Technical Data 



CD54/74AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 




TEST CONDITIONS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






v, 

(V) 


'o 
(mA) 


(V) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 








1 .5 


1.2 




1.2 




1.2 






Voltage 


V| H 






3 


2.1 




2.1 




2.1 




V 










5.5 


3.85 




3.85 




3.85 








Low-Level Input 








1 .5 




0.3 




0.3 




0.3 




Voltage 


V, L 






3 




0.9 




0.9 




0.9 


V 










5.5 




1.65 




1.65 




1.65 




High-Level Output 






-0.05 


1.5 


1.4 




1.4 




1.4 






Voltage 


Voh 


V|H 


-0.05 


3 


2.9 




2.9 




2.9 










or 


-0.05 


4.5 


4.4 




4.4 


- 


4.4 












-4 


3 


2.58 


— 


2.48 




2.4 


— 


V 








-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 








# 


-75 


5.5 






3.85 
















-50 


5.5 


— 







.,- 


3.85 







Low-Level Output 






0.05 


1.5 


— 


0.1 


— 


0.1 


— 


0.1 




Voltage 


Vol 


V,H 


0.05 


3 




0.1 




0.1 




0.1 








or 


0.05 


4.5 


- 


0.1 


- 


0.1 


- 


0.1 






VlL 


12 


3 




0.36 




0.44 




0.5 


V 








24 


4.5 




0.36 




0.44 




0.5 








# 


75 


5.5 






- 


1.65 


- 












ou 


5.5 












I .DO 




Input Leakage 


Vcc 












±1 






fiA 


Current h 


or 
GND 




5.5 




±0.1 






±1 


3-State Leakage 


V|H 




















uurrent 


loz 


or 
V, L 
























Vo = 




5.5 




±0.5 




±5 




±10 








Vcc 
or 
GND 




















Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


m 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC257, CD54/74AC258 
CD54/74ACT257, CD54/74ACT258 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


Vcc 
(») 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




V, 
(V) 


l 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX 


High-Level Input 
Voltage Vih 






4.5 




















to 
5.5 


2 




2 




2 




V 


Low-Level Input 






4.5 




















to 

5.5 




0.8 




0.8 




0.8 


v 


High-Level Output 

vundyt; voh 


V,H 

or 


-0.05 


4.5 


4.4 




4.4 




4.4 






-24 


4.5 


3.94 








3.7 






V, L 
# 




3.8 






V 


-75 


5.5 




- 


3.85 


- 






-50 


5.5 










3.85 


— 


Low-Level Output 
Voltage Vol 


VlH 

or 
V, L 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 




# 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 


- 


±0.1 


- 


±1 




±1 
























3-State Leakage 
Current loz 


VlH 

or 

V,L 






















Vo = 
Vcc 
or 




5.5 




+0.5 




±5 




±10 


AlA 




GND 




















Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


fjA 










Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


Data 
S 

OE 


0.83 
1.27 
1.27 



"Unit load is Alec limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25°C. 
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SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 




SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 








MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
LtoY 


257 


tpLH 
tf>HL 


1.5 
3.3* 


2.5 


105 
11.8 


2.4 


117 
13 


ns 






5t 


1.7 


8.4 


1.6 


9.3 




Sto Y 


257 


tpLH 
tpHL 


1.5 
3.3 


3.6 


150 
16.8 


3.5 


168 
18.8 


ns 




5 


2.4 


12 


2.3 


13.4 




OE to Y 


257 


tpLZ 
tpHZ 
tpZL 
tpZH 


1 .5 
3.3 
5 


4 

2.7 


165 
19.8 
13.2 


3.8 

2.5 


184 
22.1 
14.7 


ns 


IntOY 


258 


tpLH 
tpHL 


1.5 
3.3 
5 


2.2 
1.4 


90 
10.1 

7.2 


2 

1.3 


100 
11.2 
8 


ns 


StoY 


258 


tpLH 


1.5 
3.3 
5 


3.6 
2.4 


150 
16.8 
12 


3.5 
2.3 


168 
18.8 
13.4 


ns 


OEto Y 


258 


tpLZ 

tpZL 
tpZH 


1.5 
3.3 


4 


165 
19.8 


3.8 


184 

22.1 


ns 






5 


2.7 


13.2 


2.5 


14.7 




Power Dissipation Capacitance 


CpD§ 




130 Typ. 


130 Typ. 


PF 


Input Capacitance 


c, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 


3 ns, C L = 50 pF 










CHARACTERISTICS 




SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to+85°C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 








MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 


257 


tpLH 


5t 




9.6 


1.8 


10.7 




In to Y 


tpHL 


1.9 


ns 


StoY 


257 


tpLH 


5 


2.8 


13.9 


2.6 


15.4 


ns 




tpHL 








OEto Y 


257 


tpLZ 
tpHZ 
tpZL 


5 


3 


14.5 


2.8 


16.1 


ns 




tpZH 














LtoY 


258 


tpLH 
tpHL 


5 


1.7 


8.4 


1.6 


9.3 


ns 


StoY 


258 


tpLH 
tpHL 


5 


2.8 


13.9 


2.6 


15.4 


ns 


OEto Y 


258 


tpLZ 
tpHZ 


















tpZL 
tpZH 


5 


3 


14.5 


2.8 


16.1 


ns 


Power Dissipation Capacitance 


Cpo§ 




170 Typ. 


170 Typ. 


pF 


Input Capacitance 


Ci 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




IE 


PF 



•3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 Vfor0to+70°C 
max. is @ 4.75 V for to +70° C 
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§Cpd is used to determine the dynamic power consumption per multiplexer. 
For AC Series: P D = C P0 Vcc 2 fi + 1(0. Vcc 2 fo) 
For ACT Series: P D = CpdVcc 2 fi + IIClVcc^o) + Vcc A Ice 

where ( = input frequency 
f = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 



tf = 3 in - -— | p— — 1, = 3 nt 

OUTPUT / \ 

DISABLE T A. 


-'PLZ- 



OUTPUT: LOW 
TO OFF TO LOW 



— 'PZL- 



OUTPUT: HIGH 
TO OFF TO HIGH 



OTHER | 
INPUTS | 
(TIED HIGH 
OR LOW| | 




INPUT LEVEL 

90 % 

»S 

-10% 



GND 



V- vs 

- V _ _ 0.2 Vcc 

^ iiv 0L (*GND> 



OUTPUT ; 
DISABLE 



DUT 
WITH 
3STATE 
OUTPUT 



8Vc .v OH „vcc) 



OUTPUTS 
ENABLED 
o— OGND (IpHZ. IPZH) 
O-OOPEN (IpHL IPLH) 
°~° 2 V CC dPLZ. IPZL). 
500n- (OPEN DRAIN) 
"L 



| I Q 

_L C L S 500 Q 
^£ 50 pF > Rl 



OUT 



92CM-42405 

•FOR AC SERIES ONLY: WHEN V CC - 1.5 V, R L = 1 M) 

Fig. 1 - Three-state propagation delay waveforms and U 



'PLH— -i f— 



INPUT LEVEL 



-—I <PHL H— 



92CS-398I9 



"If = 3ns 



\ 90% 



7 \ 



92CS-4256I 



Fig. 2 - Select to output 



aton delays (AC/ACT257). 



OUTPUT 

O 

500 n 



OUTPUT -T 50 pF 
LOAD i 

•FOR AC SERIES ONLY: WHEN 
V C C = 1-5 V, R L =1l<n 



. 3 - Inputs or select to output propagation delays (AC/ACT258). 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



92CS-42389 



Fig. 4 - Test circuit. 
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Technical Data. 



CD54/74AC273 
CD54/74ACT273 



Product Preview 



DATA _ 
INPUTS 



T W~fi * 9 



Octal D Flip-Flop with Reset 



ZCS-36976R2 



Type Features: 
■ Buffered inputs 
m Typical propagation delay: 
7 ns@ Vcc = 5 V, 7a = 25°C, C L = 50pF 



FUNCTIONAL DIAGRAM 



The RCA CD54/74AC273 and CD54/74ACT273 are octal 
D flip-flops with reset that utilize RCA's new ADVANCED 
CMOS LOGIC technology. Information at the D input is 
transferred to the Q output on the positive-going edge of 
the clock pulse. All eight flip-flops are controlled by a 
common clock (CP) and a common reset (MR). Resetting is 
accomplished by a low-voltage level independent of 
the clock. 

The CD54AC273 and CD54ACT273 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC273 
and CD74ACT273 are supplied in 20-lead dual-in-line plastic 
packages (E suffix) and in 20-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

m AC types feature 1.5-V to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark ol Fairchild Semiconductor Corp. 



TRUTH TABLE (EACH FLIP-FLOP) 



INPUTS 


OUTPUTS 


RESET 
(MR) 


CLOCK 
CP 


DATA 
Dn 


On 


-I I I I 


X_ 
L 


x 

H 

L 

X 


H 
L 

Qo 



H = High level (steady state) 
L = Low level (steady state) 
X = Irrelevant 
_7 - Transition from Low to High level 
Qo = The level of Q before the indicated steady-state 
input conditions were established 
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Technical Data 



CD54/74AC273 
CD54/74ACT273 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, U (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 m A 

DC Vcc or GROUND CURRENT (Ice or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T» = -55 to +100°C (PACKAGE TYPE F) r 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to ,+100°C (PACKAGE TYPE E) 500 mW 

For T« = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE.M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F : . . . -55 to +125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T slg ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 





LIMITS 


UNITS 


CHARACTERISTICS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 


1.5 
4.5 


5.5 
5.5 


V 
V 


AC Types 
ACT Types 


DC Input or Output Voltage, Vi, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



MR — 




^v cc 


»-£ 












* A 






o,-t 




H 06 


o 2 Jt 










31 as 


03 A 






03^ 




J2-04 


GND — 




Hop 



TERMINAL ASSIGNMENT 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


Vcc 
(V) 


AMBIENT TEMPERATURE (T A ) - C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


"o 
(mA) 


MIN. 


MAX 


MIN. 


MAX 


MIN. 


MAX 


High-Level Input 
Voltage Vih 






1-5 
3.0 
5.5 


1.2 
2.1 
3.85 


— 


1.2 
2.1 
3.85 


— 


1.2 
2.1 
3.85 


..' — 


V 


Low-Level Input 
Voltage V, L 






1.5 
3.0 
5.5 


— 
— 


0.3 
0.9 
1 .65 


— 
— 


0.3 
0.9 
1 .65 


— 

— 


0.3 
0.9 
1 .65 


V 


High-Level Output 


V, H 

or 

V,L 
# 


-0.05 


1.5 


1 .40 




1 .40 




1 .40 




V 


-0.05 


3.0 


2.90 




2.90 




2.90 




-u.uo 


4.5 


4 40 




4 40 




4 40 




-4 


3.0 


2.58 




2.48 




2.40 






4.5 






q fin 




o. / u 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


, , V,H 

or 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3.0 


_ 


0.1 





0.1 


. 


0.1 


0.05 


4.5 




0.1 




0.1 




0.1 




# 


12 


3.0 




0.36 




0.44 




0.5 




24 


4.5 




0.36 




0.44 




0.5 




75 


5.5 








1.65 








50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




- ±1 


















Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

*Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (TJ - °C 




CHARACTERISTICS 


TEST CONDITIONS 


Vcc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






y 
(V) 


(m°A) 


(V) 


MIN. 


MAX. 


MIN. 


MAX 


MIN. 


MAX. 




High-Level Input 
Voltage 








4.5 
to 
5.5 


















V, H 






2 




— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage 








4.5 
to 
5.5 




0.8 


— 


0.8 


— 


0.8 


v 


High-Level Output 




VlH 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 
















Voltage 


VoH 


V, L 


-24 


4.5 


3.94 




3.80 




3.70 










# 


-75 


5.5 




- 


3.85 


- 




- 


V 








-50 


5.5 










3.85 






Low-Level Output 
Voltage 


Vol 


V, H 


0.05 


4.5 




0.1 




0.1 




0.10 




or 
























VlL 


24 


4.5 






0.36 




0.44 




0.50 


V 






# 


75 


5.5 








1.65 














50 


5.5 




- 






- 


1.65 




Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




+0.1 




+1 




±1 




Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 




Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


Dn 


0.5 


MR 


0.57 


CP 


1 



'Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 
25° C. 
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Technical Data 



CD54/74AC273 
CD54/74ACT273 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN 
Mini. 


MAX 


MIN 

Mini. 


MAY 

M AA. 




Data to CP Setup Time 


isu 


1.5 

3 3* 
5t 




■ t . 




— 




Hold Time 


tH 


1.5 

O.O 










ns 






5 












Removal Time 
MR to CP 


tREM 


1.5 
3.3 










ns 






5 












MR Pulse Width 


t w 


1.5 
3.3 










ns 






5 












CP Pulse Width 




1.5 














tw 


3.3 
5 










ns 


CP Frequency 




1.5 














f MAX 


3.3 










MHz 






5 













*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
CP to Qn 


tpLH 
tpHL 


1.5 
3.3* 
5t 


4 ' 
2.7 


166 
18.6 
13.3 


3.8 
2.5 


186 
20.9 
14.9 


ns 


MR to Qn 


tpLH 
tpHL 


1.5 
3.3 
5 


3.7 
2.5 


152 
16.9 
12.1 


3.5 
2.3 


169 
18.9 
13.5 


ns 


Power Dissipation Capacitance 


CpD§ 








PF 


Input Capacitance 


C, 






10 




10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

f5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per flip-flop. 

- input frequency 

- output frequency 
Cl = output load capacitance 

Vcc = supply voltage. 



Pd = Cp D Vcc z fi + I(C L V cc 2 fo) where fi 

f. 
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Technical Data 



CD54/74AC273 
CD54/74ACT273 



PREREQUISITE FOR SWITCHING - ACT Series 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Data to CP Setup Time 


tsu 


5* 










ns 


Hold Time 


t H 


5 












ns 


Removal Time 
MR to CP 


tREM 


5 












ns 


MR Pulse Width 


tw 


5 












ns 


CP Pulse Width 


tw 


5 










ns 


CP Frequency 


fmax 


5 








— 


MHz 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 




CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 

CPtoQn 


tpLH 
tpHL 


5* 


2.7 


13.3 


2.5 


14.9 


ns 


MR to Qn 


tpLH 


t * 5 »H 


2.7 


13.3 


2.5 


14.9 


ns 


Power Dissipation Capacitance 


Cp6t 













PF 


Input Capacitance 


C, 






10 




10 


PF 



*min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 




t/CpD is used to determine the dynamic power consumption, per flip-flop. 
Pd = Cpd Vcc 2 fi + Z(C L Vcc^o) + Vcc Alec where f> = input frequency 

f = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 

•T«,c. ":',. 

. 

-'v. 



I- 



F 



92CS-37I9B 

Fig. 1 - Propagation delay times and clock pulse width. 




92CS- J7I99RI 

Fig. 2 - Prerequisite and propagation delay times for master reset 



J. 



J" 



-isu IH> » 



't 



-F 



92CS- 36954HI 




OUTPUT T- 5 pF 
LOAD -L. 

■FOR AC SERIES ONLY: WHEN 
Vcc ■ t-S V, R L = 1 HO 



Fig. 3 - Prerequisite for clock. 



Fig. 4 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 





8 










II 


— _ 




10 


12 






1 1 


13 






12 


14 






13 


15 




16 


1 




2 


17 






4 


ie 











— I EVEN 




— I 000 






NC-3 

vcc •« 

G NO" 7 


92CS-384II 



9-Bit Odd/Even Parity Generator/Checker 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

10 ns @ Vcc = 5 V, U s 25° C, C L = 50 pF 



FUNCTIONAL DIAGRAM 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883. 
Method 3015 

m SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

u AC types feature 1.5-V to 5.5-1/ operation and balanced 

noise immunity at 30% of the supply 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



The RCA-CD54/74AC280 and CD54/74ACT280 are 9-bit 
odd/even parity generator/checkers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. Both even and odd 
parity outputs are available for checking or generating 
parity for words up to nine bits long. Even parity is indicated 
(IE output is HIGH) when an even number of data inputs is 
HIGH. Odd parity is indicated (10 output is HIGH) when an 
odd number of data inputs is HIGH. Parity checking for 
words larger than nine bits can be accomplished by tying 
the IE output to any input of an additional AC/ACT280 
parity checker. 

The CD54AC280 and CD54ACT280 are supplied in 14-lead 
dual-in-line ceramic packages (F suffix). The CD74AC280 
and CD74ACT280 are supplied in 14-lead dual-in-line 
plastic packages (E suffix) and in 14-lead dual-in-line small- 
outline plastic packages (M suffix). 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or V < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T„ = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta - -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T 4 = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55 to +1 25° C 

PACKAGE TYPE E, M -40 to +1 25° C 

STORAGE TEMPERATURE (T s ,g) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



File Number 1957 
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RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that o 
following ranges: 



1 is always within the 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply- Voltage Range, Vcc*. 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, T 4 : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 








Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 


"Unless otherwise specified, all voltages are referenced to ground. 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 






AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


TEST CONDITIONS 


(V) 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 






1.5 


1.2 




1.2 




1.2 




V 


Voltage V, H 




3 


2.1 


- 


2.1 


- 


2.1 


- 


5.5 


3 85 




3 85 




3 85 




Low-Level Input 
Voltage V, L 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 


5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage V OH 






1 5 






1.4 










■ 

or 
V IL 

# 


-0.05 


1.4 






1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




38 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 

V,L 
# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4 5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 




Quiescent Supply 
Current, MSI l C c 


Vcc 
or 
GND 





5.5 




.,. 8 




80 




160 





#Tesi one output at a time for a 1-second maximum duration, 
power dissipation. 
'Test verifies a minimum 50-ohm transmission-line-drive 



Measurement is made by forcing current and measuring voltage to minimize 
ies, 75 ohms for 54AC/ACT Series. 
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Technical Data 

CD54/74AC280 
CD54/74ACT280 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 









AMBIENT TEMPERATURE (T a ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


V cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 








(V) 




















v, 

(V) 


lo 
(mA) 


MIN. 




MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vih 






4.5 
to 


2 




- 


2 


— 


2 


- 


V 








5.5 











































Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 






0.8 


— 


0.8 


- 


0.8 


V 


High-Level Output 


V|H 






4.4 




4.4 




4.4 






-0.05 


4.5 










Voltage Voh 


or 

V,L 

# 


-24 


4.5 


3.94 


- 


3.8 


- 


3.7 




V 




-75 


5.5 






3 85 












* 


-50 


5.5 











3.85 

























Low-Level Output 
Voltage Vol 


V,„ 
or 
V, L 


0.05 


4.5 




0.1 




0.1 




0.1 




24 


4.5 




0.36 




0.44 




0.5 


v 




n 


75 


5.5 








1.65 










50 


5.5 












1.65 




Input Leakage 
Current 1, 


Vcc 
or 




5.5 




+0.1 




+1 




+1 






GND 




















Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


//A 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 






2.4 




2.8 




3 


mA 

























#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-iine-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


All 


1.43 



'Unit load is AI C c limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25°C. 



I6 _L 




14 


vcc 


all 




13 


15 






\2 


14 


■4± 




I I 
10 


13 

12 






9 


11 


7 

GND 




8 


10 



92CS-M855RI 

TERMINAL ASSIGNMENT 
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Technical Data 

CD54/74AC280 
CD54/74ACT280 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


Oto +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Any Input to IO 


tpLH 
tpHL 


1.5 
3.3* 
Sf 


5.9 
3.9 


243 
27.2 
19.4 


5.6 

3.7 


270 
30.2 
21.6 


ns 


Any Input to IE 


tpLH 
tpHL 


1.5 
3.3 
5 


5.9 
3.9 


243 
27.2 
19.4 


5.6 

3.7 


270 
30.2 
21.6 


ns 


Power Dissipation Capacitance 


CpD§ 




155 Typ. 


155 Typ. 


pF 


Input Capacitance 


c, 






10 




10 


pF 


SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 


3 ns, C L = 50 pF 






CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Any Input to IO 


tpLH 
tpHL 


t ■ 5f 


3.9 


19.4 


3.7 


21.6 


ns 


Any Input to ZE 


tpLH 
tpHL 


5 


3.9 


19.4 


3.7 


21.6 


ns 


Power Dissipation Capacitance 


CpD§ 




165 Typ. 


165 Typ. 


pF 


Input Capacitance 


c, 


— 




10 




10 


PF 



*3.3 V: min. is @ 3.6 V §C PD is used to determine the dynamic power consumption, per package, 

max. is @ 3 V For AC series: P D = Vcc 2 fi (C PD + C L ) 

For ACT series: P D = V cc 2 fi (C PD + C L ) + Vcc Alec where fi = input frequency 



+5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 VforO to +70°C 
max. is @ 4.75 V for to +70° C 



OUTPUT 



St' 

500 n 



OUTPUT -T 50 pF 
LOAD ;±- 

•FOR AC SERIES ONLY: WHEN 
V CC " 1.5 V, R L ■ 1 kO 



92CS- 42589 



INPUT 
LEVEL 



10 



"'PHL 



-'PLH 



C L = output load capacitance 
Vcc = supply voltage. 



"* \io% 



■'PLH 



-* 'PHL 



92CS-42552 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 1 - Propagation delay times and test circuit. 
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Technical Data 

CD54/74AC283 
CD54/74ACT283 



Advance Information 



■ c OUT 

-s.- 16 

GND- 8 

92CS-40392 

FUNCTIONAL DIAGRAM & 
TERMINAL ASSIGNMENT 



4-Bit Binary Full Adder with Fast Carry 



Type Features: 

■ Buffered inputs 

u Typical propagation delay: 

8.2 ns @ Vcc = 5 V. T A = 25° C, C = 50 pF 



The GE/RCA CD54/74AC283 and CD54/74ACT283 are 4-bit 
binary adders with fast carry which utilize GE/RCA's new 
ADVANCED CMOS LOGIC technology. These devices add 
two 4-bit binary numbers and generate a carry-out bit if the 
sum exceeds 15. 

Because of the symmetry of the add function, this device 
can be used with either all active-HIGH operands (positive 
logic) or with all active-LOW operands (negative logic). 
When using positive logic, the carry-in input must be tied 
LOW if there is no carry-in. 

The CD54AC/ACT283 are supplied in 16-lead dual-in-line 
ceramic packages (F suffix). The CD74AC/ACT283 are sup- 
plied in 16-lead dual-in-line plastic packages (E suffix) and 
in 16-lead dual-in-line small-outline plastic packages (M 
suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STT " 
Method 3015 

■ SCFt-Latchup-resistant CMOS process and circuit design 

■ Speed of bipolar FAST'/AS/S with significantly 
reduced power 

m Balanced propagation delays 

u AC types feature 7.5-1/ 7o 5.5-1/ operation and balanced 

noise immunity at 30% of the supply, 
u ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (V c c) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < V cc + 5 V) +50 mA 

DC Vcc or GROUND CURRENT (l C c or Ignd) ±100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to + 100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100° C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/'C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE fvl) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T s , 9 ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add + 25 mA for each additional output.) 



■ 



File Number 1912 
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Technical Data 



CD54/74AC283 
CD54/74ACT283 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



pUA DiPTCDICTir 

LHAHAL 1 bKlb 1 IO 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V C c': 
(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


it v 

V 


DC Input or Output Voltage, Vi, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 

-55 


+125 
f 125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



*Unless otherwise specified, all voltages are referenced to ground. 
STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vi H 






1.5 


1.2 




1.2 




1.2 




V 


3 


2.1 




2.1 




2.1 






5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage Vil 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 




0.9 






5.5 




1.65 




1.65 




1.65 


High-Level Output 
Voltage V 0H 


V| H 

or 
# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V, H 

or 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


//A 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


1* 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54 AC/ ACT Series. 



Technical Data 



CD54/74AC283 
CD54/74ACT283 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


w 

»cc 
(V) 


AMBIENT TEMPERATURE (T a ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


V, 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage Vil 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
Voltage Voh 


V,H 


-0.05 


4.5 


4.4 




4.4 


4.4 




V 


or 
V, L 

# 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 




— 


3.85 


— 




- 


-50 


5.5 










3.85 




Low-Level Output 
Voltage V OL 


v,„ 

or 
V, L 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 








# 














50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


HA 


Quiescent Supply 
Current. MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 




Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




■3 ! ' 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


A1. B1. A3, B3 


1.33 


A2, B2 


1.5 


A4, B4 


1 


C|N 


0.83 



"Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data 



CD54/74AC283 
CD54/74ACT283 



SWITCHING CHARACTERISTICS: AC Series; 1„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 




0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: A„ or B„ to Cut 

Cin to So 

Cin tO Cout 


tpLH 
tpHL 


1.5 
3.3* 
5t 


5.1 
3.3 


196 
22 
15.7 


4.9 
3.1 


219 
24.6 
17.6 


ns 


A„ or B„ to S„ 


tpLH 
tpHL 


1.5 
3.3 
5 


5.3 
3.4 


204 
22.8 
16.3 


5.1 
3.3 


228 
25.5 
18.2 


ns 


Power Dissipation Capacitance 


CpD§ 




120 Typ. 


120 Typ. 


PF 


Input Capacitance 


c, 






10 




10 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: A„ or B„ to Cut 
Cm to S„ 

Cm tO Coul 


tpLH 
tpHL 


5t 


3.3 


15.7 


3.1 


17.6 


ns 


An Or B n tO Sn 


tpLH 
tpHL 


5* 


3.4 


16.3 


3.3 


18.2 


ns 


Power Dissipation Capacitance 


Cpd§ 




120 Typ. 


120 Typ. 


PF 


Input Capacitance 


c, 




10 


10 


PF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 



t5V: 



min. is @ 5.5 V 
max. is @ 4.5 V 

5V: min. is @ 5.25 V for Oto +70°C 
max. is @ 4.75 V for to +70°C 



}5V: min. is @ 5.5 V 
max. is @ 4.5 V 



§Cpd is used to determine the dynamic power consumption, per function. 
For AC Series: PD = V cc 2 1, (C PD + C L ) 

For ACT Series: PD = Vcc 2 f. (C PD + C L ) + V C c Alec where f, = input frequency 

C L = output load capacitance 

Vcc ~ SU — 




^C L 
OUTPUT -T 50 pF 
LOAD i 

•FOR AC SERIES ONLY: WHEN 
V C C " ** V, Rl = 1 kO 















GND 


INVERTING 
OUTPUT 


\ 






/ 


'phl — 








— 'PLH 



INPUT LEVEL 

90 % 

v s 

-10% 



Fig. 1 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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so 


1 ?n 




OE1 


2 


1 9 


v cc 

' — s 1 


OE2 


3 


18 


DS7 


l/0 G 


4 


1 7 


07 




l/0 4 


5 


16 


I/O7 


l/0 2 


6 


15 


1 /0 5 


l/0 


7 


14 


I/Oj 


QO 


8 


13 


I/Ol 


MR 


9 


12 


CP 


G NO 


10 


11 


DSO 






92CS 


36837 



TERMINAL ASSIGNMENT 



8-lnput Universal Shift/Storage Register 
with Common Parallel I/O Pins 



CD54/74AC/ACT299 - Asynchronous Reset 
CD54/74AC/ACT323 - Synchronous Reset 



Type Features: 
■ Buffered inputs 
m Typical propagation delay: 
6ns@Vcc = 5 V, 7" A = 25°C, C L = 50 pF 



The RCA CD54/74AC299, -323 and CD54/74ACT299, -323 
are 3-state, 8-input universal shift/storage registers with 
common parallel I/O pins. These devices utilize RCA's new 
ADVANCED CMOS LOGIC technology. These registers have 
four synchronous-operating modes controlled by the two 
select inputs as shown in the Mode Select (SO, S1) table. 
The Mode Select, the Serial Data (DSO, DS7), and the 
Parallel Data (l/Oo - I/O7) respond only to the LOW-TO-HIGH 
transition of the clock (CP) pulse. SO, S1 and Data inputs 
must be present one setup time prior to the positive transition 
of the clock. 

With the CD54/74AC/ACT299, the Master_Reset (MR) is an 
asynchronous active-LOW input. When MR is LOW, the 
register is cleared regardless of the status of all other 
inputs. With the CD54/74AC/ACT323, the Master Reset (MR) 
clears the register in sync with the clock input. The register 
can be expanded by cascading same units by tying the 
serial output (QO) to the serial data (DS7) input of the 
preceding register, and tying the serial output (Q7) to the 
serial data (DSO) input of the following register. Recirculating 
the (n x 8) bits is accomplished by tying the Q7 of the last 
stage to the DSO of the first stage. 

The 3-state input/output (I/O) port has three modes of 
operation: 

1. Both Output Enable (OE1 and OE2) inputs are LOW 
and SO or S1 or both are LOW, the data in the register is 
present at the eight outputs. 

2. When both SO and S1 are HIGH, I/O terminals are in the 
high-impedance state but being input ports, ready for 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

m AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
m + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



parallel data to be loaded into eight registers with one 
cloc k tr ansition regardless of the status of OE1 
and OE2. 

3. Either one of the two Output Enable inputs being HIGH 
will force I/O terminals to be in the off state. It is noted 
that each I/O terminal is a 3-state output and a CMOS 
buffer input. 

The CD54AC/ACT299 and CD54AC/ACT323 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT299 and C D74 AC/ACT323 are supplied in 20- 
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix) 



File Number 1958 
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Technical Data 



CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



MODE SELECT — FUNCTION TABLE 
REGISTER OPERATING MODES 



FUNCTION 


INPUTS 


REGISTER OUTPUTS 


MR 


CP 


so 


S1 


DSO 


DS7 


i/o„ 


QO 


Q1 


Q6 


Q7 


Reset (Clear) 


L 


x* 


X 


X 


X 


X 


X 


L 


L 


... L 


L 


Shift Right 


H 




h 


I 


I 


X 


X 


L 


qo 


q 5 


q e 




H 




h 


I 


h 


X 


X 


H 


qo 


q 5 


qe 


Shift Left 


H 




1 


h 


X 


I 


X 


* 


qs 


q 7 


L 




H 




1 


h 


X 


h 


X 




qs 


q 7 


H 


Hold (do nothing) 


H 




1 


I 


X 


X 


X 


qo 




q 6 


q 7 


Parallel Load 


H 




h 


h 


X 


X 


I 


L 


L 


L 


L 




H 




h 


h 


X 


X 


h 


H 


H 


H 


H 



*On CD54/74AC/ACT323, CP must be in transition from the LOW-to-HIGH state to Reset (Clear). 

MODE SELECT - FUNCTION TABLE 
3-STATE I/O PORT OPERATING MODE 



FUNCTION 


INPUTS 


INPUTS/OUTPUTS 


OE1 


OE2 


SO 


S1 


On (Register) 


l/Oo I/O, 


Read Register 


L 


L 


L 


X 




L 


L 




L 


L 


L 


X 




H 


H 




L' ■ 




X 


L 




L 


L ' 




L 


L 


X 


L 




H 


H 


Load Register 


X 


X 


H 


H 


Qn = l/O n 


l/0„ = Inputs 


Disable I/O 


H 


X 


X 


X 


X 


(Z) 




X 


H 


X 


X 


X 


(Z) 



H = Input voltage high level. 

h = Input voltage high one set-up time prior clock transition. 
L = Input voltage low level. 

I = Input voltage low one set-up time prior clock transition. 
q„ = Lower case letters indicate the state of the referenced output one set-up time prior clock transition. 
X = Voltage level on logic status don't care. 
Z = Output in high-impedance state. 
J~ - Low-to-high clock transition. 



CP 

Q 12 



BUS LINE 
OUTPUTS 



7 

i/oo O- 



1/02 O- 
5 

i/o 4 o- 

4 

i/0 6 O- 



STANDARD OUTPUT QO O 
I 

so o- 



1/0 

3 -STATE 
OUTPUTS 



OEI 
9 2 



0E2 
3 



9 



3- STATE CONTROL 



I/O 
3-STATE 
OUTPUTS 



MODE SELECTION 



6 " 

DSO 



20 




-Ov cc 








13 




-O 1/0 1 




14 




-O I/O3 


BUS LINE 


15 


OUTPUTS 


-O I/05 




16 




-O I/07 




17 




-O 07 STANDARD OUTPUT 


19 





-O si 



92CM-3G996RI 



O 18 



DS7 

Fig. 1 - Functional diagram. 
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Technical Data_ 



CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) 'M -0.5 to 6 V 

DC INPUT DIODE CURRENT, l,« (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, I ok (for Vo < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or l GND ) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +1 25° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T sl9 ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 




MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 








1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 



Technical Data 

CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 







V C c 
(V) 


AMBIENT TEMPERATURE (T 4 ) - °C 


UNITS 


CHARACTERISTICS 


TEST CONDITIONS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




V 

(») 


1 

■o 
(rriA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 
3 

5.5 


1 o 
2.1 
3.85 


— 
- 


1 O 

2.1 
3.85 


z 

— 


1 o 
2.1 
3.85 


— 
- 


V 


Low-Level Input 
Voltage V, L 






1.5 

-3 
5.5 




— 

.* — 


0.3 
0.9 
1.65 


— 
— 


0.3 
0.9 
1.65 


— 
— 


0.3 
0.9 
1.65 


w 

V 


High-Level Output 




-0.05 


1.5 




1 .4 




1.4 




1 .4 




V 


Vnltanp Vnu 


V,H 


-0.05 


3 




2.9 




2.9 




2.9 






or 


-0.05 


4.5 




4.4 


- 


4.4 


- 


4.4 


- 






-4 


3 




2.58 




2.48 




2.4 








-24 


4.5 




3.94 


— 


3.8 


— 


3.7 






# 


-75 


5.5 








3.85 






















3.85 








-50 


5.5 
































0.1 




0.1 




Low-Level Output 
Voltage Vol 




0.05 


1.5 




- 


0.1 


- 


















0.1 






V,H 

or 

VlL 


0.05 


3 






0.1 






0.1 


V 


0.05 


4.5 






0.1 




0.1 




0.1 


12 


3 




- 


0.36 


- 


0.44 


- 


0.5 




# 


24 


4.5 




0.36 




0.44 




0.5 




75 


5.5 








1.65 






50 


5.5 












1.65 


1 1 l [J Ll I l—CTa r\ ciy C 

Current \, 


Vcc 

or 
GND 




5.5 




±0.1 




±1 




±1 


























3-Stage 
Leakage 

Current loz 


V 1H 
or 
V, L 

Vo= 

Vcc 

or 
GND 
























5.5 






±0.5 




±5 




±10 


W 


Quiescent Supply 
Current, MSI l cc 


Vcc 

or 
GND 





5.5 




B 




80 




160 


/*A 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54 AC/ ACT Series. 
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Technical Data 



CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 









AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


CHARACTERISTICS 


TEST CONDITIONS 


(V) 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




v, 

(V) 


■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vih 






4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V tL 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 


V,H 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


- 


V 


Voltage Voh 


or 

V,L 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 




# 


-75 


5.5 


— 


— 


3.85 


— 










-50 


5.5 










3.85 





Low-Level Output 


V| H 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


Voltage Vol 


or 

V,L 

# 


24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 


75 


5.5 








1.65 




























50 


5.5 


- 




- 




- 


1.65 


Input Leakage 






















Current h 


or 




5.5 




+0.1 




±1 




±1 


//A 




GND 




















3-State 
Leakage 

Current loz 


Vih 




















or 
V, L 






















Vo 




5.5 




+0.5 




±5 




±10 


MA 




Vcc 
or 
GND 










































Quiescent Supply 

Current, MSI Ice 


Vcc 

or 
GND 





5.5 




8 




80 




160 


UA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


V -2 1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


299 


323 


S1, S2, OE1, OE2 


0.83 


0.83 


SL, CP 


0.67 


0.67 


MR 


1.33 


0.67 



"Unit load is AI C c limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 
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Technical Data 



CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


V C c 
(V) 


Olo +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






UIN. 


MAX. 


MIN. 


MAX. 




Setup Time 
S1, SO, to CP 


tsu 


1.5 
3.3* 
5t 











ns 








— 




— 




Hold Time 
S1,S0to CP 


la 


1.5 
3.3 
5 




- 




— 


ns 


Setup Time 
(l/OJn, DSO. 


tsu 


1.5 
3.3 








— 


ns 


DS7 to CP 




5 




- 








Hold Time 
(l/0)n, DSO, 


tsu 


1.5 
3.3 










ns 


DS7 to CP 




5 












Maximum CP 




1.5 


5.6 










Frequency 


fMAX 


33 
5 


40 
70 








MHz 


CP Pulse 




1.5 


90 










Width 


tw 


3.3 
5 


12.5 
7 








ns 


MR Pulse 
Width 




1.5 
3.3 
5 












tw 










ns 


Recovery Time 
MR to CP 
299 


tree 


1.5 
3.3 
5 










ns 



*3.3 V:min. is @ 3 V 
f5 V:min is @ 4.5 V 
5 V:min. is @ 4.75 V for to +70°C 

SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 














MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 


tpLH 


1.5 




144 




162 




CP to Q0, Q7 


tpHL 


3.3* 
5t 


3.5 
2.3 


16.1 
11.5 


3.4 

2.2 


18.1 
12.9 


ns 


CP to (l/OJn 


tpm 
tpML 


1.5 

3.3 
5 


3.6 
2.4 


150 
16.8 
12 


3.5 
2.3 


169 
18.9 
13.5 


ns 


MR to Q0, Q7 
(299 only) 


tpLH 
tpHL 


1.5 
3.3 
5 


3 
2 


125 
14 
10 


2.9 
1.9 


140 

15.7 
11.2 


ns 


MR to (l/0)n 


tpLH 
tpHL 


1.5 




155 




174 






3.3 
5 


3.8 
2.5 


17.4 
12.4 


3.5 
2.4 


19.5 
13.9 


ns 


Enable and Disable 


tpZL 


1.5 
3.3 
5 




166 
20 
13.3 




186 
22.4 
14.9 




Times 


tpZH 
tpLZ 
tpHZ 


4 

2.7 


3.8 
2.6 


ns 


Power Dissipation Capacitance 


Cpd§ 








pF 


Input Capacitance 


d 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*3.3 V: min. is @ 3.6 V. 
max. is @ 3 V. 

fSV: min. is @ 5.5 V. 
max. is @ 4.5 V. 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70°C 



§Cpd is used to determine the dynamic power consumption, per function. 
Po = CpdVcc 2 fi + 2 (ClVcc 2 fo) where fi = input frequency 

f,, = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC299, CD54/74AC323 
CD54/74ACT299, CD54/74ACT323 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


Vcc 


0to+70°C 
-40 to +85° C 


-40tO+125°C(74) 
-55 10 +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Setup Time 
S1.S0 to CP 


tsu 


5* 










ns 


Hold Time 
SI, SO to CP 


t H 


5 










ns 


Setup Time 
















DS7 to CP 


tc. 

tsu 


K 

o 










ns 


Hold Time 
(l/0)n, DSO, 

Uo I TO Or 


t H 


5 










ns 


Maximum CP 
















Frequency 


fmax 


5 


70 








MHz 


CP Pulse Width 


tw 


5 


7 








ns 


MR Pulse Width 


tw 


5 










ns 


Recovery Time 
MR to CP (299) 


tREC 


5 










ns 


*5 V: Min. is @ 4.5 V. 
5 V: min. is @ 4.75 V for to +70° C 

















SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 










CHARACTERISTICS 


SYMBOL 


(V) 


Olo +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX 




Propagation Delays: 
CP to Q0, Q7 


tpLH 
tpHL 


5* 


2.3 


11.5 


2.2 


12.9 


ns 


CP to (l/0)n 


tpLH 
tpHL 


5 


2.6 


13 


2.5 


14.5 


ns 


MR to Q0, Q7 
(299 only) 


tpLH 
tpHL 


5 


2.2 


10.9 


2.1 


12.2 


ns 


MR to (l/0)n 


tpi_H 
tpHL 


5 


2.9 


16.7 


3.2 


18.6 


ns 


Enable Disable 
Times 


tpLZ 
tpHZ 
tpZL 
tpZH 


5 


2.7 


13.3 


2.6 


14.9 


ns 


Power Dissipation Capacitance 


Cpd§ 








PF 


Input Capacitance 


d 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


pF 


*5 V: min. is @ 5.5 V 
max. is @ 4.5 V. 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 

















§Cpd is used to determine the dynamic power consumption, per function. 
Pd = CpdVcc 2 fi + S (C, Vcc 2 fo) + VccAlcc where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc — supply voltage. 



92CS- 36997 



I/on ,00 OR 07 V s 



\ r 



Fig. 2 - Clock prerequisite and propagation delays. 



Fig. 3 - Master Reset prerequisite and propagation delays. 



INPUT LEVEL 

90 % 




OUTPUT: HIGH 
TO OFF TO HIGH 



OTHER 
INPUTS 



OUTPUT ~ I 

DISABLE U 



DUT 
WITH 
3- STATE 
OUTPUT 



o— OGND (tpHZ. tpZH) 
°— O OPEN (IpHL. IPLH) 



O-O 



500 n* 
Rl 



2 Vcc dPLZ. IPZL). 
(OPEN DRAIN) 

-O OUT 



_ C L > 500 " 
50 pF > RL 



92CM-42405 



DR AC SERIES ONLY: WHEN V CC = 1.S V, H L = H 



„ 



Fig. 4 - Three-state propagation delay times and test circuit. 



INPUT LEVEL • 
DS0.0S7 0RI/0n 




OUTPUT 

o 

"L* 

500 ft 



OUTPUT T- 50 pF 
LOAD -L 

■FOR AC SERIES ONLY: WHEN 
VCC = 1.S V, Rl = 1 HO 

92CS -42389 



Fig. 5 - Data prerequisite times. Fig. 6 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 







373 533 


DO 




00 00 


D 1 




01 01 


D2 

03 




02 02 

03 SI 


04 ■ 

05 

D6 




04 04 

— 05 05 
06 06 


07 ■ 




07 5? 


LE 

61 — 


1 




2CS- 42421 



Octal Transparent Latch, 3-State 

CD54/74AC/ACT373 - Non-Inverting 
CD54/74AC/ACT533 - Inverting 



Type Features: 

■ Buffered inputs 

u Typical propagation delay: 

4.3 ns @Vcc = 5 V. U-25'C. C L = 50 pF 



FUNCTIONAL DIAGRAM 



The GE/RCA CD54/74AC373, -533 and CD54/74ACT373, -533 
are octal transparent 3-state latches that utilize GE/RCA's 
new ADVANCED CMOS LOGIC technology. The outputs 
are transparent to the inputs whenjhe Latch Enable (LE) is 
HIGH. When the Latch EnableJLE) goes LOW, the data is 
latched. The Output Enable (OE) controls the 3-state out- 
puts. When the Output Enable (OE) is HIGH, the outputs 
are in the high-impedance state. The latch operation is 
independent of the state of the Output Enable 

The C D54 AC/ACT373 and CD54AC/ACT533 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT373 and CD74AC/ACT533 are supplied in 20- 
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latch-up-resistant CMOS process and circuit design 

■ Speed of bipolar FAST'/AS/S with significantly 
reduced power 

■ Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-17 operation and balanced 
noise immunity at 30% of the supply 

■ ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



■FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 







Data 


AC/ACT373 
Output 


AC/ACT533 
Output 


Output 
Enable 


Latch 
Enable 


L 


H 


H 


H 


L 


L 


H 


L 


L 


H 


L 


L 


I 


L 


H 


L 


L 


h 


H 


L 


H 


X 


X 


Z 


Z 



Note: 
L = Low voltage level 
H = High voltage level 
I - Low voltage level one set-up 
time prior to the high to low 
latch enable transition 



h = High voltage level one set-up 
time prior to the high to low 
latch enable transition. 

X = Don't Care 

Z = High Impedance State 



File Number 1882 
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Technical Data 



CD54/74AC373, CD54/74AC533 
CD54/74ACT373, CD54/74ACT533 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (V C c) -0.5 to 6 V 

DC INPUT DIODE CURRENT, I,k (for V, < -0.5 V or V, > V C c + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l Q (for Vo > -0.5 V or Vo < V cc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T„ = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T» = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40to+125°C 

STORAGE TEMPERATURE (T sl9 ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16+ 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device: add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(ForTA = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 








Operating Temperature, T a : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 






Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 




' 



50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages i 



i referenced to ground. 

TERMINAL ASSIGNMENT DIAGRAMS 



5e-L| 
00 ~ 

D1 — 



^ Vcc 

Ji D 7 
J1 D 6 





^2iv cc 




Jiai 


D0^> 


Ji D7 


D1 — 


J2-D6 


5i 4, 


Ji 56 


i»-2. 


JioB 


B2^ 


— D5 


D3 — 


JiD4 


03^ 


JioJ 


GND J2 


JIle 



CD54/74AC373, CD54/74ACT373 



CD54/74AC533, CD54/74ACT533 



Technical Data 



CD54/74AC373, CD54/74AC533 
CD54/74ACT373, CD54/74ACT533 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


w 

v cc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


'o 
(mA) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 


- 


1.2 


- 


1.2 


— 


V 


3 


2.1 


- 


2.1 


- 


2.1 


- 


5.5 


3.85 


— 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage V IL 






1.5 


— 


0.3 


— 


0.3 


— 


0.3 


V 


3 


— 


0.9 


— 


0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V h 


V,H 

or 

VlL 

# 


-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 


V 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 


-0.05 


4.5 


4.4 




4.4 




4.4 




-4 


3 


2.58 


- 


2.48 


- 


2.4 


— 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 


V IH 

or 


0.05 


3 




0.1 




0.1 




0.1 




0.05 


4.5 




0.1 




0.1 




0.1 




















# 

* 


12 


3 




0.36 




0.44 




0.5 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 






- 


1.65 


- 




50 


5.5 












1.65 
























Input Leakage 
Current li 


Vcc 

or 
GND 




5.5 




±0.1 




±1 




±1 




3-State Leakage 
Current loz 


V, H 
or 

V,L 

Vo = 
Vcc 
or 

GND 




5.5 




±0.5 




±5 




±10 


MA 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 



CHARACTERISTICS 


TEST CONDITIONS 


^cc 
(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


(V) 


■ 

■o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
Voltage V 0H 


V| H 

or 
V, u 

# 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 


V 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


-75 


5.5 


— 




3.85 








-50 


5.5 




— 




- 


3.85 


— 


Low-Level Output 
Voltage Vol 


V| H 

or 
V, L 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 


- 








- 


1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


//A 


3-State Leakage 
Current loz 


V, H 
or 

V,L 

V = 
Vcc 
or 




5.5 




±0.5 




±5 




±10 


«A 






















Quiescent Supply 


Vcc 




















Current, MSI Ice 


or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


AC/ACT373 


AC/ACT533 


OE 


0.87 


0.87 


Dn 


0.5 


0.5 


LE 


0.8 


0.8 



"Unit load is Alec limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25°C. 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


to +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 








1.5 

3.3* 
5t 


75 
10 
6 










LE Pulse 
Width 


tw 


— 


75 
10 
6 


— 


ns 






1.5 
3.3 
5 


2 
2 
2 




2 
2 
2 






Setup Time 
Data to LE 


tsu 






ns 


Hold Time 
Data to LE 


J tH 


1.5 

3.3 


38 
5 




38 
5 




ns 






5 


3 




3 







•3.3 V: min. is@3V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V for to +70°C 

SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 

i 1 1 1 — 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85" C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Qn 


tpLH 
tpHL 


1.5 
3.3* 


2.7 


102 
11.5 


2.6 


114 

22.3 


ns 


373 


5f 


1.7 


8.2 


1.6 


9 




533 


tpLH 
tpHL 


1.5 
3.3 
5 


5.1 
2 


128 
14.3 
10.2 


2.9 
1.9 


140 
15.8 
11.3 


ns 


LE to Qn 
373 


tpLH 
tpHL 


1.5 
3.3 
5 


3.6 
2.4 


148 
16.5 
11.8 


3.4 

2.2 


164 
18.3 
13.1 


ns 


533 


tPLH 


1.5 
3.3 
5 


3.6 
2.4 


148 
16.5 
11.8 


3.4 


164 
18.3 
13.1 




tpHL 


2.2 


ns 


Output Enable 
and Disable Times 


tpZL 
tpZH 


1.5 




162 




181 




t-PLZ 
tpHZ 


3.3 
5 


4.2 
2.7 


19.5 
13 


4.1 

2.6 


21.8 
14.5 


ns 


Power Dissipation Capacitance 


CpD§ 




90 Typ. 


90 Typ. 




PF 


















Min. (Valley) V 0H 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 




4 Typ. @ 25° C 




V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


5 




1 Typ. @25°C 




V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



•3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70°C 

§Cpd is used to determine the dynamic power consumption, per latch. 
PD = Vcc 2 fi (Cpd + C L ) where f, = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC373, CD54/74AC533 
CD54/74ACT373, CD54/74ACT533 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




LE Pulse 
Width 


tw 


5t 


6 




B6- - 




ns 


Setup Time 
Data to LE 


tsu 


5 


2 




2 




ns 


Hold Time 
Data to LE 


t H 


5 


3 




3 




ns 


t5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 
















SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 










CHARACTERISTICS 


SYMBOL 


V C c 
(V) 


to +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Qn 
373 


tpLH 


5t 


1.6 


9.4 


1.5 


10.4 




533 


tpHL 


2 


11.4 


1.8 


12.7 


LE to Qn 

373 
533 


tpLH 
tpHL 


5 


2.7 


13 


2.6 


14.5 


ns 


Output Enable 
and Disable Times 


tpZL 
tpZH 
tpLZ 
tpHZ 


5 


2.7 


13 


2.6 


14.5 


ns 


Power Dissipation Capacitance 


CpD§ 




108 Typ. 


108 Typ. 


pF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4Typ. @25°C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 




1 Typ. ( 


ffl25°C 




V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per latch. 
PD = Vcc 2 fi (Cpd + Cl) + Vcc Alec where fi = input frequency 

Cl = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC373, CD54/74AC533 
CD54/74ACT373, CD54/74ACT533 



PARAMETER MEASUREMENT INFORMATION 



OTHER 
OUTPUTS 



-8 



— e- 



VOH 



' VOL 



OUTPUT 
T U E N S°T ER 



- VOLP 

- vol 



NOTES: 

<■ "OHV AND V 0L P *RE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz. I, 3 ni, I, = 3 nt, SKEW 1 nt. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 |/F CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-42406 



1| 3 ns 



OUTPUT 
DISABLE 




OUTPUT: LOW 
TO OFF TO LOW 



OUTPUT: HIGH 
TO OFF TO HIGH 




OUTPUT 
DISABLE 



OUTPUTS OUTPUTS 

DISABLED ENABLED 

o — GND I'PHZ. >PZH) 
o— OOPEN (IpHL. IPLH) 
°— O 2 V C C dPLZ. 'PZL), 
500 n- (OPEN DRAIN) 

O OUT 



92CM-42105 



Fig 7 - Simultaneous switching transient waveforms. 



■FOR AC SERIES ONLV: WHEN V c c = 1.5 V. R L = 1 Ml 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 



INPUT LEVEL- 



— 'TLH 



THL 
90% 



92CS-37I32 



INPUT LEVEL > 




92CS-37I33 



Fig. 3 - Data to Qn output propagation delays and output 
transistion times. 



Fig. 4 - Latch enable propagation delays. 



INPUT LEVEL 




92CS- 37I34 



Fig. 5 - Latch enable prerequisite times. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 V cc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 V cc 
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FUNCTIONAL DIAGRAM 



Octal D-Type Flip-Flop, 3-State 
Positive-Edge Triggered 

CD54/74AC/ACT374 - Non-Inverting 
CD54/74AC/ACT534 - Inverting 



Type Features: 

■ Buffered inputs 
u Typical propagation delay: 
5 ns @ Vcc = 5 V, 7 A = 25° C, C L = SO pF 



The GE/RCA-CD54/74AC374. -534 and CD54/74ACT374, 
-534 are octal D-type, 3-state, positive-edge-triggered flip- 
flops that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. The eight flip-flops enter data into their regis- 
ters on the LOW-to-HIGH transition of the clock (CP). The 
Output Enable (OE) controls the 3-state outputs and is 
independent of the register operation. When the Output 
Enable (OE) is HIGH, the outputs are in the high-impedance 
state. The CD54/74AC/ACT374 and CD54/74AC/ACT534 
share the same pin configurations, but the CD54/74AC/ 
ACT374 outputs are non-inverted while the CD54/74AC/ 
ACT534 devices have inverted outputs. (For flow-through 
pin configurations, see CD54/74AC/ACT564 and CD54/ 
74AC/ACT574.) 

The CD54AC/ACT374 and CD54AC/ACT534 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT374 and CD74AC/ACT534 are supplied in 20- 
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883. 
Method 3015 

■ SCR-Latch-up-resistant CMOS process and circuit design 
u Speed of bipolar FASTVAS/S with significantly 

reduced power 
m Balanced propagation delays 

m AC types feature 7.5-1/ fo 5.5-1/ operation and balanced 

noise immunity at 30% of the supply 
m + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



•FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



H = High level (steady state) 
L = Low level (steady state) 
X =_Don't care 

~ = Transition from low to high level 

Qo = The level of Q before the indicated steady-state input 

conditions were established 
Z = High impedance 





OUTPUTS 




INPUTS 




374 


534 


OE 


CP 


Dn 


Qn 


Qn 


L 




H 


H 


L 














L 




L 


L 


H 


L 


L 


X 


Qo 


Qo 


H 


X 


X 


Z 


Z 



File Number 1883 
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Technical Data 



CD54/74AC374, CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT. I, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l 0K (for V Q < -0.5 V or V > V C c + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l Q (for V > -0.5 V or Vo < V cc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA" 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/'C to 70 mW 

OPERATING-TEMPERATURE RANGE (T»): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E. M -40 to +125°C 

STORAGE TEMPERATURE (T s ,„) -65 to +1 50° C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within I 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V cc ': 

(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 




DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



TERMINAL ASSIGNMENT DIAGRAMS 



oii 






co-2- 






D0^ 




^D7 


Dl-A 




&■» 


01 i 




^06 


02-1 




^05 


Dii- 




B-M 


03^ 




&« 


03^ 




■12-04 


GND -— 




a cp 



OE 






20 


vcc 


Q0 


_2 




11 


07 


DO 


_3_ 




18 


07 


Dl 


4 




17 


D6 


01 






_16 


06 


02 


_6_ 




■J_ 


05 


D2 


7 




14 


DS 


D3 


_B_ 




1± 


04 


03 


_9 




12_ 


04 


GND 


ill 






CP 



CD54/74AC/ACT374 



CD54/74AC/ACT534 
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Technical Data 



CD54/74AC374, CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 





TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


CHARACTERISTICS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 






v, 

(V) 


lo 

(ttlA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage 


V, H 






1.5 














V 


3 










c.. I 




5.5 


o.tJo 




O.OD 




T DC 




















Low-Level Input 
Voltage 


V, L 






1.5 




0.3 




U.o 




0.3 


V 


3 




0.9 




0.9 




0.9 




5.5 




1 .65 




1 .65 




1 .65 


High-Level Outpu 
Voltage 


Voh 


V[H 


-0.05 


1.5 


1 .4 




1 .4 




1 .4 




V 


-0.05 


3 


2.9 




2.9 




2.9 






or 

V«. 

# 


-0.05 


4.5 


4.4 


- 


4.4 


- 


4.4 


- 




-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage 


Vol 


V,„ 


0.05 


1.5 




0.1 




0.1 




0.1 




0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 


















or 

V„. 

•# 




0.1 




0.1 




0.1 


V 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


M 


3-State Leakage 
Current 




V, H 
or 

V, L 
Vo = 
Vcc 




5.5 




±0.5 




±5 




±10 


M 




or 
GND 




















Quiescent Supply 
Current, MSI 


Ice 


V cc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 


V C c 
(V) 


AMBIENT TEMPERATURE (TJ - °C 


UNITS 


CHARACTERISTICS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


'o 
(mA) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vi H 






4.5 
to 

c c 
O.O 


2 




2 


— 


2 




V 


Low-Level Input 
Voltage Vi L 






to 
5.5 





0.8 





0.8 


— 


0.8 


V 


High-Level Output 


V, H 

or 
V IL 

Jf 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage V OH 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


V 




to 


5.5 






o.OD 








-50 


5.5 










3.85 




Low-Level Output 

I / A 14..-. _ .~ w 

Voltage Vol 


V,H 

or 

V,L 

# 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 


- 






1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


UA 


3-State Leakage 
Current loz 


V,„ 
or 

V,L 

Vo = 
Vcc 
or 

GND 




5.5 




±0.5 


- 


±5 


- 


±10 


/iA 


Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


mA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 

to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


D, OE 
CP 


0.7 
1.17 



'Unit load is AI C c limit specified in Static 
Characteristic Chart, e.g.. 2.4 mA max. @ 25°C. 
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PREREQUISITE FOR SWITCHING: AC Series 









Oto +70° C 
-40 to +85° C 


-40 to+125°C(74) 
-55 to +125°C(54) 




CHARACTERISTICS 


SYMBOL 


(V) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


















Clock Pulse 
Width 


tw 


1.5 
3.3* 
5t 


75 

11 - 
5.9 




85 
12 
6.7 




ns 












Setup Time 
Data to Clock 


tsu 


1.5 

3.3 
5 


2 
2 
2 


— 


2 
2 


- 


ns 




2 




Hold Time 
Data to Clock 




1.5 
3.3 
5 


2 




2 






t H 


2 
2 




2 
2 




ns 


Maximum Clock 
Frequency 


fMAX 


1.5 

3.3 
5 


6.5 
48 
85 




6 

42 

75 




MHz 



*3.3 V: min. is @ 3 V 
+5V: min. is @ 4.5 V 
5 V: min is @ 4.75 V tor to +70° C 

SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 


tpLH 
tpHL 


1.5 




125 




135 




Clock to Q 
AC374 


3.3* 

st 


3 
2 


14 
10 


2.8 

1.8 


15.1 
10.8 


ns 


Clock to Q 
AC534 


tpLH 
tpHL 


1.5 

' 3.3 . 
5 


3.1 
2 


128 
14.3 
10.2 


2.9 
1.9 


140 

15.8 
11.3 


ns 


Output Enable and 


tpLZ 


1.5 

3.3 
5 




162 
19.5 
13 








Disable to Q 
AC374 


tpHZ 
tpZL 
tpZH 


4.2 

2.7 


4.1 
2.6 


181 
24.8 
14.5 


ns 


Output Enable and 
Disable to Q 
AC534 


tpLZ 


1.5 
3.3 
5 




162 
19.5 
13 








tpHZ 

tpZL 
tpZH 


4.2 

2.7 


4.1 

2.6 


181 
24.8 
14.5 


ns 


Power Dissipation Capacitance 


Cpo§ 




60 Typ. 


60 Typ. 


pF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Vohv 
See 
Fig. 1 


5 




4 Typ. ( 


®25°C 




V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 




1 Typ. ( 


3 25°C 




V 














Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


pF 


*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

tSV: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 

















max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per flip flop. 
PD = Cp D Vcc 2 fi + I Vcc 2 fo C L where f, = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC374, CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 
















Clock Pulse 
Width 




tw 


st 


6.7 




7.4 




ns 


Setup Time 
Data to Clock 


tsu 


5 


2 




2 




ns 


Hold Time 
Data to Clock 


tH 


5 


3 




3 




ns 
















Maximum Clock 
Frequency 


f MAX 


5 


75 




68 




MHz 



t5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 









0to+70°C 


-40 to +125°C(74) 






CHARACTERISTICS 


SYMBOL 


(V) 


-40 to +85° C 


-55to+125°C(54) 




UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Clock to Q 


tpLH 
tpHL 


St 


2.1 


10.3 


1 .9 




ns 


ACT374 














Clock to Q 
ACT534 


tpLH 
tpHL 


5 


2.1 


10.6 


2 


11.7 


ns 


Output Enable and 
Disable to Q 
ACT374 


tpLZ 
tpHZ 
tpa. 


5 


2.7 


13 


2.6 


14.5 


ns 




tpZH 














Output Enable and 
Disable to Q 
ACT534 


tpLZ 
tpHZ 
tp2L 


5 


2.7 


13 


2.6 


14.5 


ns 




tpZH 














Power Dissipation Capacitance 


Cpd§ 




60Typ. 


60 Typ. 




pF 


Min. (Valley) V 0H 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 


5 




4 Typ. ( 


a 25° C 








V 


Fig. 1 














Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


Ci 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cp D is used to determine the dynamic power consumption, per flip flop. 
PD = Cpd Vcc 2 fi + Vcc 2 fo C L + Vcc Alec where f, = input frequency 

io = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC374, CD54/74AC534 
CD54/74ACT374, CD54/74ACT534 



PARAMETER MEASUREMENT INFORMATION 



OUTPUT 
UNDER 
TEST 



»OH 
»OHV 



VOLP 

-^V-* »OL 



2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHi, l r = 3 ni, I, = 3 M, SKEW 1 n». 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULO BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0-1 uf CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-42 406 



Fig. 1 ~ Simultaneous switching transient waveforms. 



INPUT 
LEVEL 

CP 




\^JF> \ 

-H \~~ 'PHL 



■*-'PLH-»| 



^_ 90 



— - U— 'TLH — *\ 




OUTPUT: HIGH 
TO OFF TO HIGH 



_ OUTPUTS 
ENABLED 




OUTPUTS 
ENABLED 

<v-0<3ND(tpHZ. IpzH) 
o— O OPEN (IPHL. IPLH) 
°~° 2VCC ('PLZ, IPZL). 
500 n- (OPEN DRAIN) 
RL 

OUT 



92CM-42905 



•FOR AC SERIES ONLY: WHEN Vcc = 1-5 V. Rl = 1 kn 



•For AC series only: When Vcc = 7.51/, R L = 1 kCl 
Fig. 2 - Three-state propagation delay waveforms and test circuit. 



■1 SU IHH^ 



\ F 



9ZCS - 36954RI 



92CS-38404P.I 




OUTPUT -T 50 pF 
LOAD i 

•FOR AC SERIES ONLY: WHEN 

VCC = «J V.RL" 1 kn 



Fig. 3 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 
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AO - 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 



OE1 - 
OE 2 - 



541 

-YO 



540 

76 



GND=10 
V CC »20 
92CS- 42408 



15 _ 
Y3 Y3 

^-Y4 Y4 

— Y5 Y5 

12 _ 



FUNCTIONAL DIAGRAM 



Octal Buffer/Line Drivers, 3-State 

CD54/74AC/ACT540 - Inverting 
CD54/74AC/ACT541 - Non-Inverting 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

4.5 ns @ Vcc = 5 V, T„ = 25" C. Ci = 50 pF 



The GE/RCA CD54/74AC540. -541 and CD54/74ACT540, 
-541 are octal buffer/line drivers that utlize GE/RCA's new 
ADVANCED CMOS LOGIC technology- The CD54/74AC/ 
ACT540 are inverting 3-state buffers having two active-LOW 
output enables. The CD54/74AC/ACT541 are non-inverting 
3-state buffers having two active-LOW ouput enables. 

The CD54AC540, -541 and CD54ACT540, -541 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC540, -541 and CD74ACT540, -541 are supplied in 
20-lead dual-in-line plastic packages (E suffix) and in 20- 
lead dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit i 
u Speed of bipolar FAST'/AS/S with significantly 

reduced power 
m Balanced propagation delays 

■ AC types feature 7.5-1/ to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply. 

m + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLES 



CD54/74AC/ACT540 


INPUTS 


OUTPUTS 


OE1, OE2 


A 


Y 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



H = High Voltage 
L = Low Voltage 
X = Immaterial 
Z = High Impedance 













CD54/74AC/ACT541 


INPUTS 


OUTPUTS 


OE1, OE2 


A 


Y 


L 


L 




H 


L 


H 




L 


H 


X 




Z 



File Number 1857 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY- VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin. I (for V > -0.5 V or Vo < Vcc + 5 V) +50 mA 

DC Vcc or GROUND CURRENT (l cc or I G nd) ±100 mA - 

POWER DISSIPATION PER PACKAGE (P ). 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T 4 = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T a = -40 to +70° C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta)' 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T 51g ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For Ta = Full Package-Temperature Range) 

AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 


-40 


+ 125 


°C 


CD54 Types 


-55 


+ 125 


"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 



6Ti-L 




20 




— vcc 


2 

AO — 




19 

— 0E2 


«1 




i« 


A2 — 










16 — 
— Y2 


mM 




&m 


A5 — 




— Y4 


e 

A6 — 




Hyj 


9 

A7 




Ji- Y6 


GND — 




11 7? 



TERMINAL ASSIGNMENT DIAGRAMS 







20 „ 


OE1 






— vcc 


AO 






— OE2 


A1 


3 




^YO 


A2 


J_ 




-vi 


A3 


! -. 




— Y2 


A4 


_6_ 






A5 


7 




14 


A6 


B 

jj_ 




— Y5 

22.Y8 


A7 
GND 


JO 




11 Y7 



CD54/74AC/ACTS40 



CD54/74AC/ACT541 



Technical Data 



CD54/74AC540, CD54/74AC541 
CD54/74ACT540, CD54/74ACT541 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


(m°A) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vi H 






1.5 


1.2 


— 


1.2 


— 


1.2 


— 


V 


3 


2.1 


— 


2.1 


— 


2.1 


— 


5.5 


3.85 


— 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage V, L 






1.5 


— 


0.3 


— 


0.3 


— 


0.3 


V 


3 


— 


0.9 


— 


0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V OH 


V,H 

or 

V, L 

# 


-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


' " — " "' 


V 


-0.05 


3 


2.9 





2.9 





2.9 





-0.05 


4.5 


4.4 




4.4 




4.4 


— 


-4 


3 


2.58 


— 


2.48 


— 


2.4 




-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,„ 
or 

V, L 

# 


0.05 


1.5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 




0.44 




0.5 


75 


5.5 


- 




- 


1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 




±0.1 




±1 




±1 


M 


3-State Leakage 
Current loz 


V, H 

or 

V, u 
Vo = 

Vcc 

or 
GND 




5.5 




±0.5 




±5 




±10 


** 


Quiescent Supply 
Current, MSI loc 


Vcc 
or 
GND 





5.5 




SMfijJT 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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^Technical Data 

CD54/74AC540, CD54/74AC541 
CD54/74ACT540, CD54/74ACT541 

STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 


00 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


lo 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 






4.5 
















Voltage Vih 






to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 






4.5 
















Voltage V iL 






to 
5.5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


High-Level Output 
Voltage Voh 


V|H 

or 


-0.05 


4.5 


4.4 




4.4 




4.4 






-24 


4.5 


3.94 




3.8 




3.7 






V IL 
# 










M 

v 


-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 
Voltage Vol 


V,H 

or 

V,L 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


24 


4.5 




0.36 




0.44 




0.5 












1.65 








# 


75 


5.5 














50 


5.5 


- 


- 


- 




- 


1.65 


Input Leakage 
Current li 


Vcc 
or 




5.5 




±0.1 




±1 




±1 


m 




GND 




















3-State Leakage 
Current loz 


V IH 
or 

Vil 

L v D = 

Vcc 
or 
GND 






















5.5 




±0.5 




±5 




±10 




Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




• 8 




80 




160 


0* 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 






540 


541 




DATA 


1.42 


0.5 




OE1, OE2 


1.3 


1.3 





•Unit load is AI C c limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data 

CD54/74AC540, CD54/74AC541 
CD54/74ACT540, CD54/74ACT541 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


V cc 
(V) 


Olo +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Output 
AC540 


tpLH 


1.5 
3.3* 
5t 


2.2 
1.3 


85 
9.2 
6.6 


2.1 
1.3 


95 
10.6 
7.6 


ns 


AC541 


tpLH 
tpHL 


1.5 

3.3 
5 


2.8 
1.8 


108 

12 
8.6 


2.7 
1.7 


120 
13.4 
9.6 


ns 


Enable, Disable 
to Output 


tpZL 
tpLZ 
tpZH 
tpHZ 


1.5 
3.3 

5 


3.9 
2.5 


150 
18 
12 


3.8 
2.4 


167 
20.1 
13.4 


ns 


Power Dissipation Capacitance 
AC540 
AC541 


Cpo§ 




95 Typ. 
80 Typ. 


95 Typ. 
80 Typ. 


pF 


Min. (Valley) V 0H 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VohV 

See 
Fig. 1 




4 Typ. @ 25° C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 


SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Output 
ACT540 


tpLH 
tpHL 


5t 


1.6 


8 


1.5 


89 


ns 


ACT541 


tpLH 
tpHL 


5t 


2 


9.8 


1.9 


11 


ns 


EnablerDisable 
to Output 


tpLZ 
tpZL 
tpZH 
tPMZ 


5 


2.7 


13.2 


2.5 


14.7 


ns 


Power Dissipation Capacitance 
ACT540 
ACT541 


Cpd§ 




115 Typ. 
100 Typ. 


115 Typ 
100 Typ 


PF 


Min. (Valley) V 0H 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4 Typ. @25°C 


V 


Max. (Peak) V 0L 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*3.3 V: min. is @ 3.6 V §C PD is used to determine the dynamic power consumption, per channel. 

max. is @ 3 V For AC series, PD = Vcc 2 f. (Cp D + C L ) 

+5 v; min is © 5.5 V For ACT series - PD = Vc ° 2 fi (CpD + Cl ' + Vcc Alcc wnere 



max. is @ 4.5 V t) = jnpu , frequency 

5 V: min. is @ 5.25 V for to +70° C C L = output load capacitance 

max. is @ 4.75 V for to +70° C V cc = supply voltage. 
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Technical Data 



CD54/74AC540, CD54/74AC541 
CD54/74ACT540, CD54/74ACT541 



PARAMETER MEASUREMENT INFORMATION 



OTHER 
OUTPUTS 



OUTPUT 

UNDER 

TEST 



a . v 0H 



v 0L 




NOTES: 

1. V HV AND V LP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR S 1 MHz, l r = 3 nt, t| = 3 nl, SKEW 1 n». 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 </F CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 



92CS-42406 




DISABLE 



OUTPUT: LOW 
TO OFF TO LOW 



-'PLZ- 



INPUT LEVEL 

90 % 



- v s 

- 1 j* 



OUTPUT: HIGH 
TO OFF TO HIGH 




OUTPUTS 
ENABLED 



OTHER 
INPUTS 
(TIED HIGH 

OR LOW) 



OUTPUT , 
DISABLE < 



OUT 
WITH 
3-STATE 
OUTPUT 



OUTPUTS 
ENABLED 
»-0<SND (IpHZ. IPZH) 
' °— O OPEN (tpHL. IPLH) 
2V CC (tPLZ, IPZL), 

500 o' (open drain) 
Rl 

-O OUT 




^ c L S 500 n • 
^ so p f !> Rl 
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•FOR AC SERIES ONLY: WHEN V c c M.5 V. R L 1 kfi 



Fig. 1 - Simultaneous switching transient waveforms. 



■ Figg- 



is and fi 




— c L 
output -r 50 pF 

LOAD J# 
•FOR AC SERIES ONLY: WHEN 

Vcc • 1-5V, R L = 1 kn 



INPUT 
LEVEL 



' PHL " 

' PL H " 



V 



9 0% 

■ V S 
I 0% 




Fig. 3 - Propagation delay times and test circuit. 



PLH 
PHL 
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CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 V cc 


0.5 Vcc 



LE ■ 
Of - 



563 573 
- QO QO 



-91 
-02 
- 03 

-oi 

-05 
-06 
-07 



01 
02 
Q3 
04 
05 
06 
Q7 
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FUNCTIONAL DIAGRAM 



Octal Transparent Latch, 3-State 



CD54/74AC/ACT563 
CD54/74AC/ACT573 



Inverting 
Non-Inverting 



Type Features: 

■ Buffered inputs 

u Typical propagation delay: 

4.3 ns @ V C c = 5 V, Ta = 25° C. C L = 



50 pF 



The RCA CD54/74AC563, -573 and CD54/74ACT563, -573 
are octal transparent 3-state latches that utilize RCA's new 
ADVANCED CMOS LOGIC technology. The outputs are 
transparent to the inputs whe n the Latch Enable (LE) is 
HIGH. When the Latch Enable (LE) goes LOW, the data is 
latched. The Output Enable (O E) c ontrols the 3-state 
outputs. When the Output Enable (OE) is HIGH, the outputs 
are in the high-impedance state. The latch operation is 
independent of the state of the Output Enable. 

The CD54AC/ACT563 and CD54AC/ACT573 are supplied 
in 20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT563 and CD74AC/ACT573 are supplied in 20- 
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latch-up-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 
m Balanced propagation delays 

■ AC types feature 7.5-1/ fo 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

■ ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



Output 
Enable 


Latch 
Enable 


Data 


AC/ACT563 
Output 


AC/ACT573 
Output 


L 


H 


H 


L 


H 


L 


H 


L 


H 


L 


L 


L 


1 


H 


L 


L 




h 


L 


H 


H 


! 


X 


Z 


Z 



Note 

L • Low voltage level 
H = High voltage level 

I = Low voltage level one set-up 
time prior to the high to low 
latch enable transition 



h = High voltage level one set-up 
time prior to the high to low 
latch enable transition. 

X = Don't Care 

Z = High Impedance State 
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File Number 1956 



.Technical Data 



CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Voc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l D (for V > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA" 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to + 100°C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/'C to 300 mW 

For T* = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T 5tg ) : -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within t 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc': 

(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 Vto3 V(AC Types) 
at 3.6 V to 5.5 V(AC Types) 
at 4.5 V to 5.5 V(ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



•Unless otherwise specified, all voltages are referenced to ground 

TERMINAL ASSIGNMENT DIAGRAMS 



0,^ 

D3^ 



D5 — 
D6^ 



OE — 






ftpa 

di — 






03 — 




Q2 


03 — 




— 03 


CM 




^04 


D5 — 




— Q5 


» -1 




— OS 


or 4 




— 0/ 


GND-12 




— CI 



CD54/74AC563, CD54/74ACT563 



CD54/74AC573, CD54/74ACT573 
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Technical Data 

CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 



CHARACTERISTICS 


TEST CONDITIONS 


(V) 


AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


(mA) 


MIN. 


MAX 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage V, H 






1.5 


1.2 


_ 


1.2 




1.2 


_ 


V 


3 


2.1 




2.1 




2.1 




5.5 


3.85 




3.85 




3.85 




Low-Level Input 
Voltage V iL 






1.5 




0.3 




0.3 




0.3 


V 


3 




0.9 




0.9 


— 


0.9 


5.5 


— 


1.65 


— 


1.65 


— 


1.65 


High-Level Output 
Voltage V 0H 


V, H 

or 

ViL 

# 


-0.05 


1.5 


1.4 




1.4 




1.4 




V 


-0.05 


3 


2.9 




2.9 




2.9 




-0.05 




4.5 


4.4 


- 


4.4 


- 


4.4 


- 


-4 


3 


2.58 




2.48 




2.4 




-24 


4.5 


3.94 





3.8 





3.7 





-75 


5.5 






3.85 








-50 


5.5 


- 








3.85 




Low-Level Output 

Voltage Vol 


V,H 


0.05 


1 .5 




0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 




or 

ViL 

# 


0.05 


4.5 




0.1 


- 


0.1 


- 


0.1 


12 


3 




0.36 




0.44 




0.5 


24 


4.5 




0.36 


- 


0.44 


- 


0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current li 


Vcc 








±0.1 




±1 




±1 


/iA 


or 
GND 




5.5 








3-State Leakage 

Current loz 


V IH 




















or 

V,L 

Vo = 




5.5 




±0.5 




±5 




±10 


U A 




Vcc 
or 
GND 




















Quiescent Supply 
Current. MSI l C c 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 
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1 T , 1 
CHARACTERISTICS 


TEST ~ofw, . iv>NS 


Vcc 
(V) 






V, 
(V) 


"o 
(mA) 


MIN. 


MAX. 


Mil.. 






High-Level Input 
Voltage V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 




V 


Low-Level Input 
Voltage V, u 






4.5 
to 
5.5 




0.8 




n a 

u.o 


— 


0.8 


V 


High-Level Output 
Voltage V h 


V, H 

or 

V,L 

# 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 




V 


-24 


4.5 


3.94 


— 


3.8 


- 


3.7 




-75 


5.5 


— 




3.85 


- 






-50 





- 


— 


— 


— 


3.85 




Low-Level Output 

Voltage Vol 


V,„ 
or 
V, L 

# 


0.05 


4 5 




0.1 




0.1 




0.1 


V 


24 


4.5 





0.36 





0.44 




0.5 


75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current I, 


Vcc 
or 
GND 




5.5 


- 


±0.1 


- 


±1 


- 


+1 




3-State Leakage 

Current l oz 


V IH 
or 

V,L 

Vo = 
Voo 
or 

GND 




5.5 


— 


±0.5 


— 


±5 




±10 


fjA 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


fjA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2 1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 

ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


ACT563 


ACT573 


OE 


0.87 


0.87 


Dn 


0.5 


0.5 


LE 


0.8 


0.8 



'Unit load is Alec limit specified in Static Characteristic 
Chart, e.g., 2.4 mA max. @ 25° C. 







(V) 


Min. 


l.iMX. 


MIN. 


\ J V 
MAX. 


UNITS 




tw 


1.5 
3.3* 
5t 


75 
10 
6 


- 


75 
10 
6 


- 


ns 


Setup. 
Data to LE 


tsu 


1.5 
3.3 
5 


2 

2 
2 




2 
2 
2 




ns 


Hold Time 
Data to LE 


t H 


1.5 
3.3 
5 


38 
5 
3 




38 
5 
3 




ns 


"3.3 V: mm. is (5> 3 V 
t5 V: min is @ 4.5 V 
5 V: min is @ 4 75 V for to +70° C 

SWITCHING CHARACTERISTICS: AC Series; t„ L = 3 ns, C L = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 

["lata tn On 
Udld IU Wl 1 

AC563 


tpLH 
tpHL 


1.5 

3.3 
5 


5.1 
2 


128 
14.3 
10.2 


2.9 
1.9 


140 
15.8 
11.3 


ns 


AC573 


tPLH 
tpHL 


1.5 
3.3* 
5t 


2.7 
1.7 


102 
11.5 
8.2 


2.6 
1.6 


114 
12.6 
9 


ns 


LE on Qn 
AC563 


tPLH 
tpHL 


1.5 
3.3 
5 


3.6 
2.4 


148 

16.5 
11.8 


3.4 
2.2 


164 

18.3 
13 1 


ns 


AC573 


tpiH 
tpHL 


1.5 
3.3 
5 


3.6 
2.4 


148 

16.5 
11.8 


3.4 
2 2 


164 

18.3 
13.1 


ns 




Output Enable 
and Disable Times 


tpZL 
tpZH 
t-PLZ 
tpHZ 


1.5 
3.3 
5 


4.2 

2.7 


162 
19.5 
13 


4.1 

2.6 


181 
21.8 
14.5 


ns 


Power Dissipation Capacitance 


Cpd§ 




90 Typ. 


90 Typ. 


pF 


Min. (Valley) Voh 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4 Typ. @ 25° C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @ 25° C 




V 


Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance 


Co 





— 


15 




15 


PF 



•3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5 V 



5 V: 



min. is @ 5.5 V 
max. is @ 4.5 V 

mm. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per latch. 
Pd = Vcc 2 f, (Cpd + C L ) where f. = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC563, CD54/74AC573 




PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


LE Pulse 
Width 


tw 


5t 


6 




6 




ns 


Setup Time 
Data to LE 


tsu 


5 


2 




2 




ns 


Hold Time 
Data to LE 


a 


5 


3 




3 




ns 



f5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70°C 



SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


Oto +70° C 
-40 to+85°C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Data to Qn 
563 


tpLH 
tpHL 


5t 


2 


11.4 


1.8 


12.7 


ns 


573 


1.6 


9.4 


1.5 


10.4 


LE to Qn 

563 
573 


tpLH 
tpHL 


5 


2.7 


13 


2.6 


14.5 


ns 




Output Enable 
and Disable Times 


tpZL 
tpZH 
tpi^ 
tPHZ 


5 


2.7 


13 


2.6 


14.5 


ns 


Power Dissipation Capacitance 


Cpd§ 




108 Typ. 


108 Typ. 


PF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4Typ. @25°C 


V 


Max. (Peak) V 0L 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


Ci 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


pF 



t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for Oto +70°C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per latch. 
Pd = Vcc 2 1 (Cpd + C L ) + VccAlcc where f, = input frequency 

Cl = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC563, CD54/74AC573 
CD54/74ACT563, CD54/74ACT573 



PARAMETER MEASUREMENT INFORMATION 




V 0L (i:GND| 
VOH(*«CC) 



NOTES: 

1. V HV AND VOLP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR - 1 MHz. l r 3 ns. If 3 ns, SKEW 1 ns. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 jjF CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-4240E 



Fig. 1 - Simultaneous switching transient waveforms. 



OTHER | 
INPUTS | 
(TIED HIGH I 
OR LOW) 



OUTPUT 
DISABLE 



DUT 
WITH 
3 STATE 
OUTPUT 



OUTPUTS 
ENABLED 
o — O GND (IpHZ- IPZH) 
C^OOPEN (IPHL- IPLH) 
0-0 2VCCHPLZ. IPZL). 
500 O- (OPEN DRAIN) 

O OUT 



2; so p f 



500 O ' 
RL 



92CM-42«05 



•FOR AC SERIES ONLY: WHEN V C C ' 1.5 V. R L = 1 kO 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 



INPUT LEVEL 

DATA 

I 



PLH " 




Fig. 3 - Data to Qn output propagation delays. 




92CS-37I33 

Fig. 4 - Latch enable propagation delays. 




92CS- 37134 




Rl* 

500 f!. 

DUT> 

-C L 

OUTPUT T- 50 pF 
LOAD i 

■FOR AC SERIES ONLY: WHEN 
V C C = 1.SV,R L = 1kO 

92CS J23B9 



Fig. 6 - Test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 



Fig. 5 - Latch enable prerequisite times. 



Technical Data 



Advance Information 



CD54/74AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 




FUNCTIONAL DIAGRAM 



Octal D-Type Flip-Flop, 3-State 

Positive-Edge-Triggered 

CD54/74AC/ACT564 - Inverting 
CD54/74AC/ACT574 - Non-Inverting 



Type Features: 

■ Buffered inputs 

■ Typical propagation delay: 

6.5 ns @ Vcc = 5 V, T A = 25° C, C L = 50 pF 



The GE/RCA-CD54/74AC564, -574 and CD54/74ACT564, 
-574 are octal D-type, 3-state, positive-edge-triggered flip- 
flops that utilize GE/RCA's new ADVANCED CMOS LOGIC 
technology. The eight flip-flops enter data into their regis- 
ters on the LOW-to-HIGH transition of the clock (CP). The 
Output Enable (OE) controls the 3-state outputs and is 
independent of the register operation. When the Output 
Enable (OE) is HIGH, the outputs are in the high-impedance 
state. The CD54/74AC/ACT564 and CD54/74AC/ACT574 
share the same pin configurations, but the CD54/74AC/ 
ACT564 outputs are inverted while the CD54/74AC/ACT574 
outputs are non-inverted. 

The CD54AC/ACT564 and CD54AC/ACT574 are supplied in 
20-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT564 and CD74AC/ACT574 are supplied in 20- 
lead dual-in-line plastic packages (E suffix) and in 20-lead 
dual-in-line small-outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST"/AS/S with significantly 

reduced power 
u Balanced propagation delays 

■ AC types feature 1.5-V to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

■ + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



INPUTS 


OUTPUTS 


564 


574 


OE 


CP 


Dn 


On 


Qn 


L 




H 


L 


H 


L 




L 


H 


L 


L 


L 


X 


QO 


QO 


H 


X 


X 


Z 


Z 



H = High level (steady state) 
L = Low level (steady state) 
X — Don't care 

= Transition from low to high level 
QO = The level of Q before the indicated steady-state input 

conditions were established 
QO = The level of Q before the indicated steady-state input 

conditions were established. 

Z = High impedance 



File Number 1948 
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Technical Data 



CD54/74AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 



■ 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT. I, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for V < -0.5 V or V > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for V > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (l C c or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to + 100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M ' -40 to +125° C 

STORAGE TEMPERATURE (T s ,g) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device: add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 




1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 




-40 
-55 


+125 
+125 


°C 
°C 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 









50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



TERMINAL ASSIGNMENT DIAGRAMS 



D3 - 
D4 — 
D5 — 
0* -± 

D7 - 

„_ 10 



Ha 
lis 



CD54/74AC/ACT564 



CD54/74AC/ACT574 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (T A ) - °C 




PHARAfTFRI^TIP 4 * 
L/iiMn mv i tnio i ivo 




TEST CONDITIONS 


u 

»cc 


+25 


10 +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






v, 

(V) 


"o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 

V KJl Lay c 


V, H 






1.5 
3 

5.5 


I OS 

2.1 
3.85 


z 

- 


1 o 

2.1 
3.85 


z 

- 


1 O 

2.1 
3.85 


z 

- 


y 


Low-Level Input 








1.5 


- 


0.3 


- 


0.3 


— 


0.3 




Voltage 


V, L 






3 

5.5 




0.9 
1.65 




0.9 
1.65 




0.9 
1 .65 


V 


High-Level Output 


V 0H 




-0.05 


1.5 


1.4 




1.4 




1.4 






Voltage 


V tH 


-0.05 


3 


2.9 




2.9 




2.9 










or 


-0.05 


4.5 


4.4 




4.4 




4.4 










Vt 


-4 


3 


2.58 




2.48 




2.4 




V 








-24 


4.5 


3.94 




3.8 




3.7 










# 


-75 


5.5 






3.85 
















-50 


5.5 










3.85 






Low-Level Output 


Vol 




0.05 


1.5 


- 


0.1 


- 


0.1 




0.1 




Voltage 


V,H 


0.05 


3 




0.1 




0.1 




0.1 








or 


0.05 


4.5 


— 


0.1 


— 


0.1 




0.1 










12 


3 




0.36 




0.44 


— , 


0.5 


V 








24 


4.5 


— 


0.36 


— 


0.44 


— 


0.5 








# 


75 


5.5 


— 


— 


— 


1.65 


— 










* 


50 


5.5 


— 


— 


— 


— 


— 






Input Leakage 
Current h 


Vcc 
or 
GND 




5.5 


— 


±0.1 


— 


±1 




• 1 


M 


3-State Leakage 
Current 


loz 


V,H 

or 
























V,L 




5.5 




+0.5 




±5 




±10 








Vo= 
























Vcc 
























or 
























GND 




















Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


//A 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 





TEST CONDITIONS 




AMBIENT TEMPERATURE (T s ) - °C 


UNITS 


CHARACTERISTICS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


(m°A) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage Vih 






4.5 
to 
5.5 


2 


— 


2 




2 


— 


V 


Low-Level Input 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


v 


High-Levet Output 


Vih 
or 
V IL 
# 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


Voltaae Voh 
g 


-24 


4.5 


3.94 




3.8 




3.7 






-75 


5.5 


— 


— 


3.85 


— 




— 




-50 


5.5 










3.85 




Low-Level Output 


V,H 


0.05 


4.5 




0.1 




0.1 




0.1 


V 


Voltage Vol 


or 

V,L 

# 


24 


4.5 




0.36 




0.44 




0.5 




75 


5.5 








1.65 










50 


5.5 


- 


- 


- 




- 


1.65 




Input Leakage 


Vcc 




















Current li 


or 
GND 




5.5 




±0.1 




±1 




±1 


m 


3-State 
Leakage 

Current loz 


Vih 
or 

V, L 

V = 
Vcc 
or 
GND 




5.5 




±0.5 




±5 




±10 


























Vcc 
or 
GND 




















Quiescent Supply 

Current, MSI Ice 





5.5 




8 




80 




160 




Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 


Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOADS* 


D, OE 
CP 


0.7 
1.17 



"Unit load is Alec limit specified in Static 
Characteristic Chart, e.g., 2.4 mA max. @ 25°C. 



Technical Data 

CD54/74AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


* fi. 'j 

SYMBOL 


v cc 

(V) 


0to+70°C 
-40 to+85°C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Clock Pulse 
Width 


tw 


1.5 
3.3* 
5t 


75 
11 
5.9 




85 
12 
6.7 




ns 














Setup Time 
Data to Clock 


tsu 


1.5 

3.3 


2 
2 




2 
2 




ns 


5 


2 




2 






Hold Time 




1.5 


2 




2 






Data to Clock 


t H 


3.3 
5 


2 
2 




2 
2 




ns 


Maximum Clock 
Frequency 


f MAX 


1.5 
3.3 
5 


6.5 
48 
85 




6 
42 
75 




MHz 


*3.3 V: min. is @ 3 V 
t5 V: min. is @ 4.5 V 
5 V: min is @ 4.75 V tor to +70° C 















SWITCHING CHARACTERISTICS: AC Series; l„ 1, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
<V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 


tpLH 


1.5 
3.3* 
5t 


5.3 
2.3 


140 
15.8 
11.3 


3.3 

2.2 


157 
17.6 
12.6 


ns 


Clock to Q 
AC574 


tpHL 


Clock to Q 
AC564 




1.5 
3.3 
5 




128 
14.3 

10.2 




140 
15.8 
11.3 




tpLH 
tpHL 


3.1 
2.1 


2.9 
1.9 


ns 


Output Enable and 
Disable to Q 


tpLZ 
tpHZ 


1.5 




162 




181 




AC574 


tpZL 
tp2H 


3.3 
5 


4.2 

2.7 


19.5 
13 


4.1 

2.6 


21.8 
14.5 


ns 


Output Enable and 
Disable to Q 


tpLZ 
tpH2 


1.5 

3.3 
5 


4.2 
2.7 


162 
19.5 
13 


4.1 
2.6 


181 
21.8 
14.5 


ns 


AC564 


tpZL 




tpZH 














Power Dissipation Capacitance 


CpD§ 




60 Typ. 


60 Typ. 


pF 


Min. (Valley) V OH 

During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4Typ. @25°C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VotP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*3.3V: min. is @ 3.6 V 
max. is@3 V 

t5V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 Vfor0to+70°C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per flip flop. 
Pd = Cpd Vcc 2 fi + I Vcc 2 fo C L where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 



253 



Technical Data 



CD54/74AC564, CD54/74AC574 
CD54/74ACT564, CD54/74ACT574 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


^CC 

(V) 


Oto +70° C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Clock Pulse 
Width 


tw 


st • 


6.7 




7.4 




ns 


Setup Time 
Data to Clock 


tsu 


5 


2 




2 




ns 


Hold Time 
Data to Clock 


tn 


5 


2 




2 




ns 


Maximum Clock 
Frequency 


ffJAX 


5 


75 




68 




MHz 



+5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70°C 



SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


^CC 

(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Clock to Q 
ACT574 


tpLH 
tpHL 


5t 


2.3 


11.4 


2.2 


12.7 


ns 


Clock to Q 
ACT564 


tpLH 
tpHL 


5 


2.1 


10.6 


2 


11.7 


ns 


Output Enable and 
Disable to Q 


tPLZ 
tpHZ 


5 


2.7 


13 


2.6 


14.5 


ns 


ACT574 


tpZL 
tpZH 










Output Enable and 
Disable to Q 
ACT564 


tPLZ 
tpHZ 
tpZL 
tpZH 


5 


- 2.7 


13 


2.6 


14.5 


ns 


Power Dissipation Capacitance 


Cpd§ 




72 Typ. 


72 Typ. 


PF 


Min. (Valley) Voh 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 














5 




4 Typ. ( 


®25°C 




V 


Max. (Peak) Vol 
During Switching of Other Outputs 

(Output Under Test Not Switching) 




VoLP 

See 
Fig. 1 


5 




1 Typ. ( 


3 25°C 




V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



t5V: min. is @ 5.5 V 
max. is @ 4.5 V 



5 V: min. is @ 5.25 V for Oto +70°C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per flip flop. 
Pd = Cpd Vcc 2 fi + Z Vcc 2 fo C L + Vcc AI C c wheref, = input frequency 

fo = output frequency 
C L = output load capacitance 
Vcc = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 



a 



OTHER 
OUTPUTS 



OUTPUT 

UNDER 

TEST 



«OH 



' vol 



v 0LP 

vol 



NOTES: 

1. V 0HV AND V LP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, t r = 3 m. If = 3 ns, SKEW 1 US. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 /;F CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 



92CS-42406 




OTHER | 
INPUTS | 
(TIED HIGH 
OR LOW) | 



DUT 
WITH 
3-STATE 
OUTPUT 



OUTPUTS _ 
DISABLED 

o— O ONO (IPHZ. IPZHI 
<^-0 OPEN (IpHL, IPLH) 
°~° 2V C C|IPLZ. IPZLl, 
500 fr (OPEN DRAIN) 
RL 

OUT 




•FOR AC SERIES ONLY: WHEN V c c ■ 1 5 V, R L ■ 1 kt) 



Fig. 1 - Simultaneous switching transient waveforms. 



Fig. 2 - Three-state propagation delay waveforms and test circuit. 




— I H IH) 



9ZCS- 369S4RI 



9ZCS-38404RI 




OUTPUT -T 50 pF 
LOAD X 

•FOR AC SERIES ONLY: WHEN 
Vcc " t.S V. R L = 1 kO 



92CS-42389 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



Fig. 3 - Propagation delays times and test circuit. 



CD54/74ACT623 




Octal-Bus Transceiver, 3-State, 
Non-Inverting 



Type Features: 
■ Buffered inputs 
m Typical propagation delay: 
4.5 ns @Vcc = 5 V, Ta = 25° C, C L = 50 pF 



FUNCTIONAL DIAGRAM 



The RCA CD54/74AC623 and CD54/74ACT623 are octal- 
bus transceivers that utilize RCA's new ADVANCED CMOS 
LOGIC technology. They are non-inverting 3-state bidirec- 
tional transceiver-buffers that allow for two-way transmis- 
sion from "A" bus to "B" bus or "B" bus to "A" bus depend- 
ing on the logic levels of the Output Enable (OEab. OEba) 
inputs. 

The dual Output Enable provision gives these devices the 
capability to store data by simultaneously enabling OEab 
and OEba. Each output reinforces its input under these con- 
ditions, and when all other data sources to the bus lines are 
at high-impedance, both sets of bus lines will remain in their 
last states 

The CD54AC623 and CD54ACT623 are supplied in 20-lead 
dual-in-line ceramic packages (F suffix). The CD74AC623 
and CD74ACT623 are supplied in 20-lead dual-in-line plas- 
tic packages (E suffix) and in 20-lead dual-in-line small- 
outline plastic packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power 
u Balanced propagation delays 

■ AC types feature 7.5-1/ to 5.5-1/ operation and balanced 
noise immunity at 30% of the supply 

u + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 



'FAST is a Trademark of Fairchild Semiconductor Corp. 



TRUTH TABLE 



OUTPUT ENABLE INPUTS 


OPERATION 


OE BA 


OE AB 


L 


L 


B DATA TO A BUS 


H 


H 


A DATA TO B BUS 


H 


L 


ISOLATION 


L 


H 


B DATA TO A BUS. 
A DATA TO B BUS 



H = High level, L = Low level 

Note: To prevent excess currents in the High-Z (isolation) 
modes, all I/O terminals should be terminated with 10 kO to 
1 MO resistors. 
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Technical Data 

CD54/74AC623 
CD54/74ACT623 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) • • -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, U (for V < -0.5 V or V > V c0 + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for V > -0.5 V or V < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) +100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100° C (PACKAGE TYPE F) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/'C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (T„ g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTIC 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc': 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 


I 1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 

1 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 


-40 


+125 


°c 


CD54 Types 


-55 


+ 125 


"C 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 


'Unless otherwise specified, all voltages are referenced to ground. 







20 


oeab — 




Vcc 


2 




19 _ 


AO 




0E Ba 


a i -i- 




— ^— BO 


4 




1 7 


A2 




ai 


5 




is 


A3 




B2 


6 




15 


A4 




B3 






14 


45 




BO 


8 




1 3 


A6 




85 


9 






A7 




-^-B6 


10 






GND 




Jt»t 



TERMINAL ASSIGNMENT 
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Technical Data 

CD54/74AC623 
CD54/74ACT623 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 





■ 

CHARACTERISTICS 


TEST CONDITIONS 


v 

v cc 
(V) 


AMBIENT TEMPERATURE <T 4 ) - °C 


UNITS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


v, 

(V) 


lo 
(mA) 


MIN. 


MAX. 


MIN. 


MAA. 


MIM 

mini. 


MA V 
MAA. 


High-Level Input 
Voltage V, H 


9t610Q . . 




1.5 


1.2 


- 


1.2 


— 


1.2 


— 


V 


3 


2.1 




2.1 


- 


2.1 


— 


5.5 


3.85 


- 


3.85 


— 


3.85 


— 


Low-Level Input 
Voltage V, L 






1.5 


- 


0.3 


- 


0.3 


- 


0.3 


V 


3 


— 


0.9 


— 


0.9 


- 


0.9 




5.5 


— 


1.65 


— 


1.65 


- 


1.65 


High-Level Output 
Voltage V OH 


V, H 


-0.05 


1.5 


1.4 


— 


1.4 


- 


1.4 


- 


V 


-0.05 


3 


2.9 


— 


2.9 


- 


2.9 


- 




or 

V,L 

# 


-0.05 


4.5 


4.4 


- 


4.4 


- 


4.4 


- 


-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 


-24 


4.5 


3.94 




3.8 




3.7 




-75 


5.5 






3.85 








-50 


5.5 










3.85 




Low-Level Output 

voixdye vol 


V IH 


0.05 


1.5 


- 


0.1 




0.1 




0.1 


V 


0.05 


3 




0.1 




0.1 




0.1 




or 

VlL 


0.05 


4.5 




0.1 




0.1 




0.1 


12 


3 




0.36 




0.44 




0.5 




# 


24 


4.5 


, 


0.36 





0.44 




0.5 




75 


0.0 








1.65 







50 


5.5 












1.65 


Input Leakage 


Vcc 




















Current 1, 


or 
GND 




5!5 




+0.1 




+1 








3-State Leakage 


V IH 




















Current loz 


or 

VlL 

Vo = 
Vcc 
or 
GND 




5.5 




±0.5 




+5 




±10 


„A 






















Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (TJ - °C 






TEST CONDITIONS 






to +70 


-40 to +125(74) 




CHARACTERISTICS 






v cc 






-40 to +85 


-55 to +125(54) 


UNITS 




V, 
(V) 


'o 
(mA) 


V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 






4.5 
















Voltage V, H 






to 

5.5 


2 


_ 


o 




o 
p 




V 


Low-Level Input 






4.5 
















Voltage V, L 






to 
5 5 


— 


0.8 


— 


0.8 


— 


0.8 


V 


High-Level Output 


V,H 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 




voltage voh 


or 

V|L 


-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 


V 




# 


-75 


5.5 


— 


— 


3.85 














-50 


5.5 










3.85 
















1 








0.1 




Low-Level Output 


ViH 


05 


4.5 






0.1 






Voltage Vol 


or 
V, L 

# „ 


OA 


4.5 




n qr 
u.oo 


— 


0.44 




05 






75 


5.5 








1.65 


- 










50 


5 5 


- 










1.65 




Input Leakage 


Vcc 




















Current 1, 


or 
GND 




5.5 




±0.1 


- 


±1 


- 


±1 




3-State Leakage 


V, H 




















Current loz 


or 






















V, L 
Vo = 

Vcc 

or 
GND 




5.5 


- 


+0.5 




±5 




±10 




Quiescent Supply 

Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 






4.5 
to 
5.5 
















Vcc-2.1 






2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum . Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


An, Bn 


0.83 


OEba 


0.64 


OEab 


0.15 



"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g.. 2.4 mA max. @ 25° C. 



CD54/74AC623 
CD54/74ACT623 



SWITCHING CHARACTERISTICS: AC Series; t„ t = 3 ns, C L = 50 pF 









0to+70°C 


-40tO+125°C(74) 




CHARACTERISTICS 


SYMBOL 


V 

(V) 


-40 to +85° C 


-55tO+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Output 


IPLH 
■ 

IPHL 


1.5 
3.3* 


2.8 


108 
12 


2.1 


120 
13.4 


ns 


5t 


1.8 


8.6 


1.7 


9.6 




Output Disable 
to Output 


tpLZ 


1.5 
3.3 


3.9 


150 
15 


3.8 


167 
16.8 


ns 




tpHZ 


5 


2.5 


12 


2.4 


13.4 




Output Enable 
to Output 


tpZL 


1.5 
3.3 


3.9 


150 
18 


3.8 


167 
20.1 


ns 






5 


2.5 


12 


2.4 


13.4 




Power Dissipation Capacitance 


C PD § 




66Typ. 


66 Typ. 


PF 


Min. (Valley) Voh 

During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 






4 Typ. ( 


3 25°C 






5 






V 








Max. (Peak) V 0L 
During Switching of Other Outputs 


VoLP 














See 


5 




1Typ. @25°C 




v 


(Output Under Test Not Switching) 


Fig. 1 














Input Capacitance 


Ci 






10 




10 




3-State Output Capacitance 


Co 


: 




15 




15 


PF 


















SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 
















0to+70°C 


-40to+125°C(74) 




CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


-40 to +85° C 


-55 to +125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 
Data to Output 


tpLH 
tpHL 


_5t 


1.9 


9.6 


1.8 


10.6 


ns 
















Output Disable 
to Output 


tpLZ 
tpHZ 


5 


2.6 


13 


2.5 


14.4 


ns 
















Output Enable 
to Output 


tpZH 
tpZL 


5 


2.6 


13 


2.5 


14.4 


ns 


Power Dissipation Capacitance 


Cpd§ 




79 Typ. 


79 Typ. 


PF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 




< 

4 Typ. @ 25° C 




V 


Max. (Peak) Vol 
During Switching of Other Outputs 


VoLP 

See 


5 


1 Typ. <S> 25° C 




V 


(Output Under Test Not Switching) 


Fig. I 














Input Capacitance 


Ci 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


pF 



*3.3 V: min. is (< 
max. is ( 

t5V: 



3.6 V 
)3V 



min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 

§Cpd is used to determine the dynamic power consumption, per channel. 
For AC series: P D = Vcc 2 f (C PD + C L ) 

For ACT series: P D = Vcc 2 f, (Cp + C L ) + VccAlcc where f, = input frequency 

C L = output load capacitance 
Vcc = supply voltage. 



Technical Data 



- 



CD54/74AC623 
CD54/74ACT623 



PARAMETER MEASUREMENT INFORMATION 



INPUT LEVEL 

90 »o 



V H 




OUTPUT 
DISABLE 



vol 



NOTES: 

1. V HV AND V LP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR 1MHI.I, 3 ns. t| 3 ns. SKEW 1 ns. 

3 R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 yF CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANOWIDTH. 



OUTPUT: LOW 
TO OFF TO LOW | 



OUTPUT: HIGH 
TO OFF TO HIGH 



OTHER I 
INPUTS | 
(TIED HIGH | 
OR LOW) | 




OUTPUT . 
DISABLE 



DUT 
WITH 
3 STATE 
OUTPUT 



OUTPUTS , OUTPUTS 
DISABLED ENABLEO 

cv-O GND I'PHZ. IPZH) 
'^-OOPEN(lp HL . IPLH) 
°~° 2V C C(IPLZ. 1PZL). 
500 O" (OPEN DRAIN) 

O OUT 



Cl > 500 n • 

J~ 50 pF > RL 



•FOR AC SERIES ONLY: WHEN V C C ' 1.5 V. R L = 1 kO 



Fig. 1 - Simultaneous switching transient waveforms. Fig. 2 - Three-state propagation delay times and test circuit. 




"*2CS-42$B7 



Fig. 3 - Propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 V cc 


0.5 Vcc 
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Technical Data 



CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 



Product Preview 



p°oTt 



A6-< 



A7- 



OE^- 
DIR — 

FLIP-FLOP fCAB CLOCK 

CLOCKS \CBA CLOCK— 1 



fSAB SOURCE- 



DATA 
SOURCE J - 
SELECTION! SBA SOURCE — 
INPUTS 



GND - 12 

v C c= 24 



Octal-Bus Transceiver/Register, 3-State 

CD54/74AC/ACT646 - Non-Inverting 
data CD54/74AC/ACT648- Inverting 



92CS-38529R1 

FUNCTIONAL DIAGRAM 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

7.3 ns @ Vco = 5 V, T f , = 25"C, C L = 50pF 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

m SCR-Latchup-resistant CMOS process and circuit design 
u Speed of bipolar FAST"/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
u + 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 

The C D54AC/ ACT646 and CD54AC/ACT648 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT646 and C D74 AC/ACT648 are supplied in 
24-lead dual-in-line narrow-body plastic packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages 
(M suffix). 



FUNCTION TABLE 



INPUTS 


DATA l/0# 


OPERATION OR FUNCTION 


OE DIR CAB CBA SAB SBA 


AO THRU A7 


BO THRU B7 


646 


648 


x x _r xxx 
xx x _r x x 


Input 
Not specified 


Not specified 
Input 


Store A, B unspecified 
Store B, A unspecified 


Store A, B unspecified 
Store B, A unspecified 


H X _T —T X x 
H X HorLHorL X X 


Input 


Input 


Store A and B Data 
Isolation, hold storage 


Store A and B Data 
Isolation, hold storage 


L L X XXL 
LL X HorLX H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


L H X X L X 
LHHorL X H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 



#The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 

enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

To prevent excess currents in the High-Z modes, all I/O terminals should be terminated with 10 kfi resistors. 



The RCA CD54/74AC646, -648 and CD54/74ACT646, - 648 
are 3-state octal-bus transceiver/registers that utilize RCA's 
new ADVANCED CMOS LOGIC technology. The 
CD54/74AC648 and CD54/74ACT648 havt inverting outputs. 
The CD54/74AC646 and CD54/74ACT646 have non-inverting 
outputs. These devices are bus transceivers with D-type 
flip-flops which act as internal storage registers on the 
LOW-to-HIGH transition of either CAB or CBA clock inputs. 
Output Enable (OE) and Direction (DIR) inputs control the 
transceiver functions. Data present at the high-impedance 
output can be stored in either register or both but only one 
of the two buses can be enabled as outputs at any one time. 
The Select controls (SAB and SBA) can multiplex stored 
and transparent (real time) data. The Direction control deter- 
mines which data bus will receive data when the Output 
Enable (OE) is LOW. In the high-impedance mode (Output 
Enable HIGH), A data can be stored in one register and B 
data can be stored in the other register. The clocks are not 
gated with the Direction (DIR) and Output Enable (OE) 
terminals; data at the A or B terminals can be clocked into 
the storage flip-flops at any time. 



File Number 1970 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P„): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

ForT fl = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T s = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E, M I -40 to +125°C 

STORAGE TEMPERATURE (T s , g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

'(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc": 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 
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TERMINAL ASSIGNMENT 



Technical Data 

CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 













AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


"cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






v 

(V) 


■o 
(mA) 


\ w / 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage 


V,H 






1.5 

3 . 
5.5 


1.2 

2.1 
3.85 




— 


1.2 
2.1 
3.85 




— 


1.2 
2.1 
3.85 




>', 0*- - 


V 


Low-Level Input 
Voltage 


V,L 






1.5 

3 

5.5 


— 


0.3 
0.9 
1.65 


— 


0.3 
0.9 
1.65 


— 


0.3 
0.9 
1.65 


V 


High-Level Output 


Voh 




-0.05 


1.5 


1.4 


' — 


1.4 


— 


1.4 


— 




Voltage 


VlH 

or 


-0.05 


3 


2.9 


_ 


2.9 


— 


2.9 


— 








-0.05 


4.5 


4.4 




4.4 


— 


4.4 


— 








VlL 


-4 


3 


2.58 


— ■ 


2.48 


— 


2.4 


— 


V 








-24 


4.5 


3.94 




3.8 




3.7 










# 


-75 


5.5 




- 


3.85 


- 




- 










-ou 


5.5 










O.OO 






Low-Level Output 






0.05 


1.5 




0.1 




0.1 




0.1 




Voltage 


Vol 


V,H 


0.05 


3 


— 


0.1 


- 


0.1 




0.1 








or 


0.05 


4.5 




0.1 




0.1 




0.1 






V IL 


12 


3 


— 


0.36 


— 


0.44 


— 


0.5 


V 








24 


4.5 




0.36 




0.44 




0.5 










75 


5.5 








1.65 














50 


5.5 












1.65 




Input Leakage 
Current 




^cc 




5.5 




±0.1 












h 


- Hot 

GND 








±1 




±1 


/jA 


3-State 
Leakage 
Current 


ln ? 


VlH 

or 
V, L 






















Vo= 

i Vcc 

or 
GND 




5.5 




±0.5 




±5 




±10 


























uuiescent supply 
Current, MSI 


Ice 


V 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
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Technical Data 



CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T a ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


u 

V| 

(V) 


I 

'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 










4.5 
to 
5.5 
















High-Level Input 
Voltage V 1H 






2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
voltage Vil 






4.5 
to 
5.5 




8 




0.8 




0.8 


V 


High-Level Output 


V IH 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage Voh 


V, L 


-24 


4.5 


3.94 




3.8 




3.7 








# 


-75 


5.5 






3.85 


— 






V 








55 












3.85 










-50 




















Low-Level Output 


V,H 


0.05 


4.5 




0.1 




0.1 




0.1 




Voltage Vol 


or 
Vil 


24 


4.5 




0.36 





0.44 


— 


0.5 


V 




# 


75 


5.5 






- 


1.65 


- 










50 


5.5 




- 








1.65 




IllfJUl l_calsdyc 

Current li 






















or 
GND 




5.5 




+0.1 




±1 




±1 


HA 


3-State 

LCarvayC 

Current loz 






















V, H 
or 

V,L 




5.5 






+0.5 








±10 


juA 




Vo = 
Vcc 
or 
GND 










■ ±5 


























Quiescent Supply 
Current, MSI l C c 


Vcc 

or 





5.5 






8 




80 




160 






GND 






















Additional Quiescent Supply 
Current per Input Pin 


Vcc-21 




4.5 




2.4 




2.8 




3 


mA 


TTL Inputs High Alec 
1 Unit Load 




to 

5.5 









#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

"Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 





INPUT 


UNIT LOAD* 






CAB, CBA 


1.25 






SAB, SBA 


1.2 






DIR 


0.67 






OE 


1.17 






An, Bn 


0.4 





"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 
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Technical Data 

CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 



PREREQUISITE FOR SWITCHING: AC Series 


















Vcc 


0to+70°C 


-40to+125°C(74) 




CHARACTERISTICS 


SYMBOL 


(V) 


-40 to +85° C 


-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Maximum Frequency 


fmax 


1.5 
3.3* 
5t 










MHz 
















Setup Time 
Data to Clock 


tsu 


1.5 
3.3 
5 










ns 


Hold Time 
Data to Clock 


tH 


1.5 

3.3 
5 










ns 


Clock Pulse Width 


tw 


1.5 
3.3 
5 










ns 













SWITCHING CHARACTERISTICS: AC Series; t„ I, = 3 ns, C L = 50 pF 









0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 




CHARACTERISTICS 


SYMBOL 


"cc 
(V) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Store A Data to B Bus 
Store B Data to A Bus 


tpLH 
tpHL 


1.5 
3.3* 


4.2 


174 

19.5 


4 


194 

21.7 


ns 


646 




St 


2.8 


13.9 


2.7 


15.5 




Store A Data to B Bus 
Store B Data to A Bus 
648 


tpLH 
tpHL 


1.5 
3.3 
5 


4.2 
2.8 


174 
19.5 
13.9 


4 

2.7 


194 

21.7 
15.5 


ns 








A Data to B Bus 
B Data to A Bus 

646 


tpLH 
tpHL 


1.5 
3.3 
5 


38 

2.6 


159 
17.8 
12.7 


3.7 
2.4 


178 
19.9 
14.2 


ns 


A Data to B Bus 
B Data to A Bus 

648 


tpLH 
tpHL 


1.5 
3.3 
5 


3.8 
2.6 


159 
17.8 
12.7 


3.7 
2.4 


178 
19.9 
14.2 


ns 


Qplor.t tn Data 




1.5 




174 




194 




646 




tpLH 
tpHL 


3.3 
5 


4.2 
2.8 


19.5 
13.9 


4 

2.7 


21.7 
15.5 


ns 


Select to Data 




tpLH 
tpHL 


1.5 




174 




194 




648 




3.3 
5 


4.2 
2.8 


19.5 
13.9 


4 

2.7 


21.7 
15.5 


ns 


3-State Enabling/Disabling Time 
Bus to Output or Register to Output 


tpZL 
tpZH 
tpLZ 
tpHZ 


1.5 
3.3 
5 


4.2 
2.8 


174 
20.9 
13.9 


4 

2.7 


194 
23.3 

15.5 


ns 


Power Dissipation Capacitance 


Cpd§ 








pF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

Fig. 1 


5 


4Typ. @25°C 


V 












Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


5 


4Typ. @25°C 


V 


Input Capacitance 


Ci 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


pF 



*3.3 V: min. is @ 3.6 V §Cpo is used to determine the dynamic power consumption, per package. 

max. is @ 3 V P D = Vcc 2 C PD fi + I (Vcc 2 C L fo) where fi = input frequency 

t5 V: min. is @ 5.5 V f o = output frequency 

max is @ 4 5 V Cl = output load capacitance 

5 V: min. is @ 5.25 V for to +70°C Vcc = supply voltage - 
max. is @ 4.75 V for to +70° C 
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PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Maximum Frequency 


f«n> 


5* 










MHz 


Setup Time 
Data to Clock 


isu 


E 
w 












Hold Time 
Data to Clock 


t H 


5 










ns 


Clock Pulse Width 


tw 


5" 










ns 


*min. is @ 4.5 V 
min. is @ 4.75 V for to +70° C 

SWITCHING CHARACTERISTICS: ACT Series; l„ t, = 3 ns, Cl = 50 pF 


CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Store A Data to B Bus 
Store B Data to A Bus 
646 


tpLH 
tpHL 


5* 


2.8 


13.9 


2.7 

■ 


15.5 


ns 


Store A Data to B Bus 
Store B Data to A Bus 
648 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


A Data to B Bus 
B Data to A Bus 

646 


tpUH 
tpHL 


5 


2.6 


12.7 


2.4 


14.2 


ns 


A Data to B Bus 
B Data to A Bus 

648 


tpHL 


5 


2.6 


12.7 


2.4 


14.2 


ns 




Select to Data 

646 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Select to Data 

648 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


3-State Enabling/Disabling Time 
Bus to Output or 
Register to Output 


tpZL 
tpZH 
tpLZ 
tpHZ 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Power Dissipation Capacitance 


Cpd§ 








PF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

S66 

Fig. 1 


5 


4Typ. @25°C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


pF 



"min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cp D is used to determine the dynamic power consumption, per package. 
Pd = CpdVcc 2 fi + I (ClVcc 2 fo) + Vcc AI C c where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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Technical Data 



CD54/74AC646, CD54/74AC648 
CD54/74ACT646, CD54/74ACT648 



PARAMETER MEASUREMENT INFORMATION = 3 „. - 


r 




- 


— tf = 3 ns 

INPUT LEVEL 


1 

disable 


/ 


t > 








\ 


» s 



-V Vom 

v VoHV 



— VQLP 

-- vol 



NOTES: 

1. VqhV AND V 0L p ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, t r = 3 ns> tf — 3 ns, SKEW 1 ns. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 */F CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-4Z40S 



Fig. 1 - Simultaneous switching transient waveforms. 



DATA At B) v l 
GND - 



=L >- 90% 



A C/ ACT 648 



PHL 
PLH " 



BtA) Vq 



AC/A CT 6 



V 



'PLH 
*PHL 



92CS-426IB 



. 3 - Propagation delay times. 




OUTPUT: LOW 
TO OFF TO LOW 




OUTPUTS 
ENABLED 



OTHER | 
INPUTS j 
(TIED HIGH ] 
OR LOW) | 



OUTPUT , 
DISABLE 



DUT 
WITH 
3- STATE 
OUTPUT 



OUTPUTS 
ENABLED 
O—O GND (IPHZ, IPZH) 
O—O OPEN (Iphl. 1PLH) 
2V CC (IPLZ, 'PZD, 
500 (1- (OPEN DRAIN) 

O OUT 



500 n * 

"L 



-t; Cl 

50 pF 

92CM-12405 

•FOR AC SERIES ONLV: WHEN V c c = 1.5 V, R L = 1 kf] 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 

■ 



1 











-«-t su lH>-»- 







I 



-5 



92CS-38405RI 



Fig. 4 - Data setup and hold times. 




























■ 



OUTPUT -T 50 pF 
LOAD _L 



-FOR AC SERIES ONLV: WHEN 




CD54/74AC 


CD54/74ACT 


V C C = 1-5 V, RL = *l< n 


Input Level 


Vcc 


3 V 


. 92CS-42S89 


Input Switching Voltage, Vs 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 



Fig. 5 -Test circuit. 
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Technical Data 



Product Preview 



CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 




DIR 

FLIP-FLOP I CAB Ct-OCK 
CLOCKS IcBA CLOCK 

soSrce ISAB source 

SELECTION I SBA SOURCE 
INPUTS 



93CS-39529 



FUNCTIONAL DIAGRAM 



Octal-Bus Transceiver/Register, 
with Open Drain 

CD54/74AC/ACT647 - Non-Inverting 
CD54/74AC/ACT649 - Inverting 



- 



Type Features: 
■ Buffered inputs 
m Typical propagation delay: 
7 ns @ Vcc = 5 V, Ta = 25°C, Cl 



50 pF 



The RCA CD54/74AC647, -649 and CD54/74ACT647, - 649 
are open-drain, octal-bus transceiver/registers that utilize 
RCA's new ADVANCED CMOS LOGIC technology. The 
CD54/74AC649 and CD54/74ACT649 have inverting outputs. 
The CD54/74AC647 and CD54/74ACT647 have non-invert- 
ing outputs. These devices are bus transceivers with D-type 
flip-flops which act as internal storage registers on the 
LOW-to-HIGH transition of either CAB or CBA clock inputs. 
Output Enable (OE) and Direction (DIR) inputs control the 
transceiver functions. Data present at the high-impedance 
output can be stored in either register or both but only one 
of the two buses can be enabled as outputs at any one time. 
The Select controls (SAB and SBA) can multiplex stored 
and transparent (real time) data. The Direction control deter- 
mines which data bus will receive data when the Output 
Enable (OE) is LOW. In the high-impedance mode (Output 
Enable HIGH), A data can be stored in one register and B 
data can be stored in the other register. The clocks are not 
gated with the Direction (DIR) and Output Enable (OE) ter- 
minals; data at the A or B terminals can be clocked into the 
storage flip-flops at any time. 



Family Features: 

. Exceeds 2-kV BSD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
■ Speed of bipolar FAST"/AS/S with significantly 

reduced power consumption 
u Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
m ± 24-mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 

'FAST is a Trademark of Fairchild Semiconductor Corp. 

The CD54AC/ACT647 and C D54AC/ ACT649 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT647 and CD74AC/ACT649 are supplied in 24- 
lead dual-in-line narrow-body plastic packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages (M 
suffix). 



FUNCTION TABLE 



INPUTS 


DATA l/0# 


OPERATION OR FUNCTION 


OE DIR CAB CBA SAB SBA 


AD THRU A7 


BO THRU B7 


647 


649 


X X _T XXX 
XX X _T~ X X 


Input 
Not specified 


Not specified 
Input 


Store A, B unspecified 
Store B, A unspecified 


Store A, B unspecified 
Store B, A unspecified 


h x _r~ _r x x 

H X HorL HorL X X 


Input 


Input 


Store A and B Data 
Isolation, hold storage 


Store A and B Data 
Isolation, hold storage 


L L X XXL 
LL X HorLX H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


Real-Time B Data to A Bus 
Store B Data to A Bus 


L H X X L X 
LHHorL X H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 



#The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
To prevent excess currents in the High-Z modes, all I/O terminals should be terminated with 10 kO resistors. 



File Number 1982 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l (for Vo > -0.5 V or Vo < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +1 00° C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T A = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +125° C 

STORAGE TEMPERATURE (Tstg) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



CHARACTERISTICS 



LIMITS 



UNITS 



Supply-Voltage Range, Vcc": 
(For T A = Full Package-Temperature Range) 

AC Types 
ACT Types 



1.5 
4.5 



5.5 
5.5 



DC Input or Output Voltage, V,, Vo 



Vcc 



Operating Temperature, T A : 

CD74 Types 
CD54 Types 



-40 

-55 



+125 
+125 



°C 
°C 



Input Rise and Fall Slew Rate, dt/dv 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 



ns/V 
ns/V 
ns/V 



'Unless otherwise specified, all voltages are referenced to ground. 



cab — 

SAB — 
DIR - 
AO - 
A1 ■ 



A4 - 

A5 — 



^ vcc 

CBA 



— B4 

^B5 



TERMINAL ASSIGNMENT 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 


























AMBIENT TEMPERATURE (T 4 ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


V C c 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




V, 
(V) 


"o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vih 






1.5 

3 

5.5 


1.2 
2.1 
3.85 


— 


1.2 
2.1 
3.85 


- 


1.2 
2.1 
3.85 


— 


V 


Low-Level Input 
Voltage V !L 






1.5 

3 

5 5 


— 


0.3 
0.9 
1 65 


— 


0.3 
0.9 
1 65 


— 


0.3 
0.9 
1 65 


V 


Low-Level Output 




0.05 


1 5 


- 


0.1 


- 


0.1 


- 


0.1 




Vnltanp Vm 
v 1 Lay v ol. 


Vol 


0.05 


3 




0.1 




0.1 




0.1 






or 


0.05 


4 5 




0.1 




0.1 




0.1 








12 


3 




0.36 


— 


0.44 


_ 


0.5 


V 






24 


4.5 




0.36 


— 


0.44 


— 


0.5 






# 


75 


5.5 








1.65 


































50 


5.5 












1 65 




Input Leakage 
Current li 


V c c 

or 
GND 




0.0 




±0.1 




i±a.i 


- 


±1 




Off-^tatp 
Leakage 

Current loz 


V IH 
or 
V, L 
























Vo= 

Vcc 




5.5 






±0.5 




±5 




±10 






or 
























GND 




















Quiescent Supply 
Current, MSI l« 


v c = 

or 
GND 





5.5 




8 




80 




160 


//A 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 



Technical Data 

CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 









AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 


V cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 

(V) 


'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage Vih 








4.5 
to 
5.5 


2 




2 




2 




V 


Low-Level Input 
Voltage V, L 






4.5 
to 
5.5 




0.8 




0.8 




0.8 


V 


Low-Level Output 


Vol 


0.05 


4.5 


- 


0.1 


- 


0.1 


- 


0.1 




Voltage Vol 


< g 


24 


4.5 





0.36 


— 


0.44 


— 


0.5 


V 




# 


75 


5.5 








1.65 










50 


5.5 


- 


- 


- 




- 


1.65 




Input Leakage 


















+1 




Current h 


or 
GND 




5.5 




+0.1 




±1 
























Off-State 
Leakage 

Current loz 


V,H 




















or 
V, L 

Vo = 




5.5 




±0.5 




±5 




±10 


pA 




Vcc 
or 
GND 




















Quiescent Supply 
Current, MSI Ice 


Vcc 

or 
GND 





5.5 




8 




80 




160 


UA 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 
1 Unit Load 






















Vcc-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 



#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


CAB, CBA 


1.25 


SAB, SBA 


1.2 


DIR 


0.67 


OE 


1.17 


An, Bn 


0.4 



"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 
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Technical Data 



CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 








MIN. 


MAX. 


MIN. 


MAX. 




Maximum Frequency 


fmax 


1.5 














3.3- 
5t 










MHz 




















Setup Time 
Data to Clock 




tsu 


1.5 
3.3 
5 










ns 


Hold Time 
Data to Clock 




t„ 


1.5 
3.3 










ns 






5 










Clock Pulse Width 




tw 


1.5 
3.3 
5 










ns 



*3.3 V: min. is @ 3 V 
t5V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; 1„ 1, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


Vcc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 




Propagation Delays: 




1.5 




174 




194 




Stored A Data to B Bus .„ 
Stored B Data to A Bus 


tpZL 


3.3* 
5t 


4.2 
2.8 


20.9 
13.9 


4 

2.7 


23.3 
15.5 


ns 


Stored A Data to B Bus 












232 
23.1 
18.5 




Stored B Data to A Bus 


tpLZ 


1.5 
3.3 
5 


5.2 
3.4 


212 
21.1 
16.9 


4.7 
3.2 


ns 






1.5 




159 




178 




A Data to B Bus p., 
B Data to A Bus w 


tpZL 


3.3 


3.8 


19.1 


3.7 


23 


ns 




5 


2.6 


12.7 


2.4 


14.2 




A Data to B Bus 
B Data to A Bus 


tpLZ 


1.5 
3.3 
5 


4.7 
3.2 


197 
19.6 
15.7 


4.4 


215 
21.5 


ns 






3 


17.2 








1.5 
3.3 
5 




174 
20.9 
13.9 








Select to Data 647, 649 


tpZL 


4.2 
2.8 


4 

2.7 


194 

23.3 
15.5 


ns 




1.5 
3.3 




212 
21.1 




232 
23.1 






tpLZ 


5.2 


4.7 


ns 






5 


3.4 


16.9 


3.2 


18.5 




Enable, Disable Times 
Bus to Output or 
Register to Output 


tpZL 
tpLZ 


1.5 
3.3 
5 


4.2 
2.8 


174 

20.9 
13.9 


4 

2.7 


194 
23.3 
15.5 


ns 


Power Dissipation Capacitance 


Cpo§ 








pF 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 




1 Typ. ( 


§25°C 




V 


Input Capacitance 


C, 






10 




10 


pF 


Off-State Output Capacitance 


Co 






15 




15 


pF 



"3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

t5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



§Cpo is used to determine the dynamic 
P D = Vcc 2 Cpd f, + Z Vcc 2 C L fo where f, 

fo 

Cl 
Vcc 



power consumption, per package. 

= input frequency 

= output frequency 

= output load capacitance 

= supply voltage. 



Technical Data . 



CD54/74AC647, CD54/74AC649 
CD54/74ACT647, CD54/74ACT649 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


Oto +70° C 
-40 lo +85° C 


-40tO+125"C(74) 
-55to+125°C(54) 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 


Maximum Frequency 


fm»x 


5* 










MHz 


Setup Time 
Data to Clock 


tsu 


5 










ns 


Hold Time 
Data to Clock 


t H 


5 














ns 


Clock Pulse Width 


tw 


5 










ns 



*5 V: min. is ( 
5 V: min. is ( 



)4.5 V 
> 4.75 V for Oto +70° C 



SWITCHING CHARACTERISTICS: ACT Series; t r , t, = 3 ns, C = 50 pF 



CHARACTERISTICS 


SYMBOL 


v cc 

(V) 


0to+70°C 
-40 to+85°C 


-40to+125°C(74) 
-55tO+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Stored A Data to B Bus fi ^ 7 
Stored B Data to A Bus 
















tpzL 


5* 


2.8 


13.9 


2.7 


15.5 


ns 


Stored A Data to B Bus 
















Stored B Data to A Bus 


tpLZ 


5 


3.4 


16.9 


3.2 


18.5 


ns 


A Data to B Bus . 
B Data to A Bus 


tpZL 


'. 5 


2.6 


12.7 


2.4 


14.2 


ns 


A Data to B Bus _ . Q 
B Data to A Bus 


tpLZ 


5 


1 3.2 sjJ 


15.7 


3 


17.2 


ns 


Select to Data 647, 649 


tpZL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


tpLZ 


5 


3.4 


16.9 


3.2 


18.5 


ns 


Enable, Disable Times 
Bus to Output or 
Register to Output 
















tpZL 
tpLZ 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Power Dissipation Capacitance 


CpD§ 
















pF 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoLP 

See 
Fig. 1 


5 




1 Typ. @25°C 




V 














Input Capacitance 


C, 






10 




10 


PF 


Off-State Output Capacitance 


Co 






15 




15 


PF 



*Min. is @ 5.5 V 
max. is @ 4.5 V 

min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



§C PD is used to determine the dynamic power consumption, per package. 
Pd = Vcc 2 Cpd fi + 2 V C c 2 C L fo + VccAlcc where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 
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PARAMETER MEASUREMENT INFORMATION 



OUTPUTS 



■ vol 



- V 0L P 



1. V t.P 'S MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, If " 3 nt, l f -- 3 M, SKEW 1 n«. 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REOUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 /if CAPACITOR. ! 
700-MHz BANDWIDTH. 



INPUT 
LEVEL ' 



-^t H (L) 



n 

— -t su (H)-^ 



X 



-t H IH) 



92CS-38405RI 



Fig. 1 - Simultaneous switching transient waveforms. 



Fig. 2 - Data setup and hold times. 



t, =3ns- 



OUTPU 
DISABLE 



OUTPUT.LOW 
TO OFF TO LOW 



OUTPUTS _ 
ENABLED 



INPUT LEVEL 



PZL~* 



OUTPUTS . 
DISABLED 



GND 



_ 0.2VCC . 



. OUTPUTS 

ENABLED 

92CS-42657 




OUTP UT^ OFF 
TO LOW TO OFF 



V 



OUTPUTS _ 
DISABLED 



'PLZ 
OUTPUTS 



"S 

■ 10% 



ENABLED 



-0.2 V cc 



DISABLED 

92CS-42656 



OTHER I 
INPUTS | 
(TIED HIGH I 



OUTPUT . 
DISABLE 



DUT 
WITH 
OPEN- 
DRAIN 
OUTPUT 



500 n- 
' Rl 



-O OUT 



C L > 500 ' 
50 pF > Rl 



ONLY: WHEN V c c = 1.5 V, R|_ - 1 kO 

9!CS-»26I0 



Fig. 3 - Open-drain propagation delay times and test circuit. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, Vs 


0.5 Vcc 


0.5 Vcc 
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Technical Data 



CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 



Product Preview 




Octal-Bus Transceiver/Register, 3-State 

CD54/74AC/ACT651 - Inverting 
CD54/74AC/ACT652 - Non-Inverting 



SELECTION ISBA SOURCE 
INPUTS 



PIN 24= V CC 
PIN 12 = GND 



FUNCTIONAL DIAGRAM 



92CS- 42677 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

7.3 ns @ Vcc = 5 V, T A = 25° C, G. f 50 P F 



The RCA CD54/74AC651, -652 and CD54/74ACT651, - 652 
are 3-state-octal-bus transceiver/registers that utilize RCA's 
new ADVANCED CMOS LOGIC technology. The CD54/74AC651 
and CD54/74ACT651 have inverting outputs. The 
CD54/74AC652 and CD54/74ACT652 have non-inverting 
outputs. These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus 
or from the internal storage registers. Output Enables OEab 
and OEba are provided to control the transceiver functions. 
SAB and SBA control pins are provided to select whether 
real-time or stored data is transferred. The circuitry used for 
select control will eliminate the typical decoding glitch that 
occurs in a multiplexer during the transition between stored 
and real-time data. A LOW input level selects real-time data, 
and a HIGH selects stored data. The following examples 
demonstrate the four fundamental bus-management 
functions that can be performed with the octal-bus 
transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the ap- 
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real- 
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously ena- 
bling OEab and OEba. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 

The CD54AC/ACT651 and CD54AC/ACT652 are supplied 
in 24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT651 and CD74AC/ACT652 are supplied in 
24-lead dual-in-line narrow-body plastic packages (EN 
suffix) and in 24-lead dual-in-line small-outline plastic 
packages (M suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST'/AS/S with significantly 

reduced power consumption 
u Balanced propagation delays 

u AC types feature 1.5-V to 5.5-V operation and balanced 

noise immunity at 30% of the supply 
m ± 24-mA output drive current 
-FanouttoWFAST" ICs 
- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



CAB 


1 


24 




V CC 


SAB 


2 


23 




CBA 


0E AB — 


3 


22 




SBA 


AO 


4 


21 




oeba 


A 1 ' 


5 


20 




BO 


A2 


6 


19 




B1 


A3 


7 


1B 




B2 


44 , 


8 


17 




B3 


A5 


9 


16 




B4 


A6 ■ 


10 


15 




B5 


A7 


11 


14 




B6 


SND 


12 


13 




B7 



TERMINAL ASSIGNMENT 



. T . ..v 



File Number 1974 
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Technical Data 



CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 



FUNCTION TABLE 



INPUTS 


DATA I/O 


OPERATION OR FUNCTION 


OEab OEba 


CAB CBA 


SAB SBA 


AO THRU A7 


BO THRU B7 


651 


652 


L H 
L H 


HorL HorL 


X X 
X X 


Input 


Input 


Isolation ' 
Store A and B Data 


Isolation' 
Store A and B Data 


X H 
H H 


—T HorL 


X X 
xt X 


Input 
Input 


Unspecifiedt 
Output 


Store A. Hold B 
Store A in both registers 


Store A, Hold B 
Store A in both registers 




L X 
L L 


H orL —T 


X X 

X xt 


Unspecifiedt 
Output 


Input 
Input 


Hold A, Store B 
Store B in both regist 


ers 


Hold, A Store B 
Store B in both registers 


L L 
L L 


X X 
X HorL 


X L 
X H 






Real-Time B Data to A Bus 
Stored B Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


Output 


Input 


H H 
H H 


X X 


L X 
H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


HorL X 
















Stored A Data to B Bus and 
Stored B Data to A bus 


Stored A Data to B Bus 
Stored B Data to A Bus 


H L 


H or L H or L 


H H 


Output 


Output 



' To prevent excess currents in the High-Z (isolation) modes, all I/O terminals should be terminated with 10kft to 1 MQ resistors. 

t The data output functions may be enabled or disabled by various signals at the OEab or OEba inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

X Select control = L: clocks can occur simultaneously. 
Select control 4 H: clocks must be staggered in order to load both registers. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 m A 

DC OUTPUT DIODE CURRENT, I k (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or Vo < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (l C c or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T A = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = ±100 to ±125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to ±100°C (PACKAGE TYPE E) 500 mW 

For Ta = ±100 to ±125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to ±70° C (PACKAGE TYPE M) 400 mW 

For Ta = ±70 to ±125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (Ta): 

PACKAGE TYPE F -55 to ±1 25° C 

PACKAGE TYPE E, M -40 to ±1 25° C 

STORAGE TEMPERATURE (T B , 5 ) -65to±150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ±265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only ±300°C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 



CHARACTERISTICS 


LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc": 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


1.5 
4.5 


5.5 

5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


-40 
-55 


±125 
±125 


"C 

°c 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



•Unless otherwise specified, all voltages are referenced to ground. 
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STATIC ELECTRICAL CHARACTERISTICS: AC Series 









AMBIENT TEMPERATURE (TJ - °C 




CHARACTERISTICS 




TEST CONDITIONS 


Vcc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 






V, 
(V) 


'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 










1.5 
3 

5.5 


1.2 
2.1 
3.85 




1.2 

2.1 
3.85 




1.2 
2.1 
3.85 






High-Level Input 
Voltage 


V, H 






- 


— 


— 


V 


















1 f~\\Ai— 1 ot/ol Inriiit 

LUW LCVCI II ipill 








1.5 




:' : ■ 




0.3 




0.3 




Voltage 


V,L 






- 3 
5.5 




0.9 
1.65 




0.9 
1.65 




0.9 
1.65 


y 






— 

— 


— 
— 


— 
— 


High-Level Output 






-0.05 


1.5 


1.4 


— 


1.4 


— 


1.4 


— 




Voltage 


V 0H 


V, H 


-0.05 


3 


2.9 


— 


2.9 


— 


2.9 


— 








or 


-0.05 


4.5 


4.4 


— 


4.4 


— 


4.4 


— 










-4 


3 


2.58 


— 


2.48 


— 


2.4 


— 


V 








-24 


4.5 


3.94 


— 


3.8 


— 


3.7 


— 








# 


-75 


5.5 


— 


— 


3.85 


— 


— 


— 










-50 


5.5 










3.85 






Low-Level Output 






0.05 


1.5 


- 


0.1 


- 


0.1 




0.1 




Voltage 


Vol 


V|H 


0.05 


3 




0.1 




0.1 




0.1 








or 


0.05 


4.5 




0.1 




0.1 




0.1 










12 


3 


_ 


0.36 




0.44 




0.5 


V 








24 


4.5 




0.36 




0.44 




0.5 








# 


75 


5.5 


- 




- 


1.65 


- 












50 


5.5 












1.65 




Input Leakage 
Current 


Ii 


Vcc 

or 
GND 




5.5 


- 


±0.1 


— 


+1 


— 


±1 


(«A 


3-State 




V, H 




















Leakage 
Current 


loz 


or 

V,L 
























Vo= 

Vcc 

or 
GND 




5.5 




+0.5 




±5 




±10 


tiA 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 

or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series. 75 ohms for 54AC/ACT Series. 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 













AMBIENT TEMPERATURE (T A ) - °C 






CHARACTERISTICS 


TEST CONDITIONS 


V C c 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 
















v, 

(VI 


"o 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage V 1H 






4.5 
to 

5.5 


2 




2 




2 




V 


L 


ow-Level Input 
Voltage V, L 






4.5 
to 
5.5 




0.8 




0.8 


— 


0.8 


V 


H 


igh-Level Output 


V|H 

or 

V|L 


-0.05 


4.5 


4.4 


— 


4.4 




4.4 








Voltage V OH 


-24 


4.5 


3.94 


— 


3.8 




3.7 




























V 






It 


-75 


5.5 




— 


3.85 


— 












* 


-50 


5.5 










3.85 














— 




— 


- 






Low-Level Output 


V,H - 


0.05 


4.5 


— 


0.1 


— 


0.1 


— 


* 






vonage vol 


or 
V, L 


24 


4 5 




0.36 




0.44 




0.5 


V 






[# 


75 


5.5 






— 


1.65 


— 












50 


5.5 













1.65 




Input Leakage 
Current li 


v« 




















or 
GND 




5.5 


- 


+0.1 


- 


+1 


- 


±1 




3-State 


V, H 






















Leakage 

Current l z 


or 
V, L 

Vo= 




5.5 




±0.5 




+5 


r t — ' 


±10 


pA 






Vcc 
or 
GND 




















Quiescent Supply 

Current, MSI Ice 


Vcc 

or 
GND 





5.5 




8' 




80 




160 


M 


Additional Quiescent Supply 

Current per Input Pin 
TTL Inputs High Alec 


V«-2.1 




4.5 
to 
5.5 




2.4 




2.8 




3 


mA 


1 Unit Load 























#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to mir 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 





INPUT 


UNIT LOAD* 


CAB, CBA 
SAB, SBA 
OEab 


1.25 
1.2 




0.67 




OEsa 


1.17 
0.4 




An, Bn 



•Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 



Technical Data , 



CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 



SYMBOL 



Vcc 
(V) 



0to+70°C 
-40 to +85° C 



MIN. 



MAX. 



-40to+125°C(74) 
-55to+125°C(54) 



MIN. 



MAX. 



UNITS 



Maximum Frequency 



1.5 
3.3* 
5t 



MHz 



Setup Time 
Data to Clock 



tsu 



1.5 
3.3 
5 



Hold Time 
Data to Clock 



1.5 
3.3 
5 



Clock Pulse 
Data to Clock 



1.5 
3.3 
5 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 















CHARACTERISTICS 


SYMBOL 


V C c 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-5510 +125°C(54) 


UNITS 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 










174 
19.5 




194 

21.7 




Store A Data to B Bus 
Store B Data to A Bus 


tpLH 
tpHL 


1.5 
3.3* 




4.2 


4 


ns 




646 




2.8 


13.9 


2.7 


15.5 




Store A Data to B Bus 
Store B Data to A Bus 


tpLH 
tpHL 


1.5 
3.3 


4.2 


174 
19.5 


4 


194 

21.7 


ns 




648 


5 


2.8 


13.9 


2.7 


15.5 




A Data to B Bus 
B Data to A Bus 

646 


tpLH 
tpHL 


1.5 
3.3 
5 


3.8 
2.6 


159 
17.8 
12.7 


3.7 
2.4 


178 
19.9 
14.2 


ns 


A Data to B Bus 
B Data to A Bus 

648 


tpLH 
tpHL 


1.5 
3.3 
5 




3.8 
2.6 


159 
17.8 
12.7 


3.7 
2.4 


178 
19.9 
14.2 


ns 


Select to Data 

646 


tpLH 
tpHL 


1.5 
3.3 
5 


4.2 
2.8 


174 
19.5 
13.9 


4 

2.7 


194 

21.7 
15.5 


ns 


Select to Data 

648 


tpLH 
tpHL 


1.5 
3.3 
5 


4.2 

2.8 


174 
19.5 
13.9 


4 

2.7 


194 

21.7 
15.5 


ns 


3-State Enabling/ 
Disabling Time 
Bus to Output or 
Register to Output 


tpZL 
tpZH 
tpLZ 
tpHZ 














1.5 
3.3 

5 


4.2 
2.8 


174 
20.9 
13.9 


4 

2.7 


194 

23.3 
15.5 


ns 


Power Dissipation Capacitance 


CpD§ 






PF 


Min. (Valley) V OH 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4Typ. @25°C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


" 5 J 


4Typ. @25°C 


V 


Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance 


Co 






15 




15 


pF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

+5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70°C 
max. is @ 4.75 V for to +70° C 



§Cp D is used to determine the dynamic power consumption, per package. 
Pd = Vcc 2 Cpd fi + I (Vcc 2 C L fo) where fi = input frequency 

f» = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 



PREREQUISITE FOR SWITCHING: ACT Series 



CHARACTERISTICS 


SYMBOL 


(V) 


Oto +70° C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 




■ 

Maximum Frequency 


tmax 


5* 










MHz 


Setup Time 
Data to Clock 


tsu 


5 










ns 


Hold Time 
Data to Clock 


t H 


5 










ns 


Clock Pulse 
Width 


tw 


5 










ns 



*5 V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V tor to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Store A Data to B Bus 
Store B Data to A Bus 
646 




tpLH 
tpHL 


5* 


2.8 


13.9 


2.7 


15.5 


ns 


Store A Data to B Bus 
Store B Data to A Bus 
646 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


A Data to B Bus 
B Data to A Bus 

646 


tpLH 
tpHL 


5 


2.6 


12.7 


2.4 


14.2 


ns 


A Data to B Bus 
B Data to A Bus 

648 




tpLH 
tpHL 


5 


2.6 


12.7 


2.4 


14.2 


ns 


















Select to Data 

646 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Select to Data 

648 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


3-State Enabling/ 
Disabling Time 
Bus to Output or 
Register to Output 


tpZL 
tpZH 
tpLZ 
tpHZ 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Power Dissipation Capacitance 


CpD§ 












PF 


Min. (Valley) 
During Switching of 
Other Outputs (Output 
Under Test Not 
Switching) 


Voh 


VoHV 

See 
Fig. 1 


5 




4 Typ. ( 


ffl 25° C 




V 


Max. (Peak) 
During Switching of 
Other Outputs (Output 
Under Test Not 
Switching) 


Vol 


Volp 
See 
Fig. 1 


5 




1 Typ. ( 


3 25°C 




V 


Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance 


Co 






15 




15 


PF 



*5 V: min. is @ 5.5 V §Cpd is used to determine the dynamic power consumption, per package. 

max. is@4 5V P = Vcc 2 Cpd fi + I Vcc 2 CJo + VccAlcc where f, = input frequency 

5 V: min. is @ 5.25 V for to +70°C f ° = ou, P ut fluency 

max. is @ 4.75 V for to +70°C £ | « 
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Technical Data 



CD54/74AC651, CD54/74AC652 
CD54/74ACT651, CD54/74ACT652 



PARAMETER MEASUREMENT INFORMATION 



A— - 



VOH 

vol 



OUTPUT 
UNDER 
TEST 



V Vnwv 



AJr->- 



»OLP 
"Ol. 



NOTES: 

1. V HV AND V LP ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, l r = 3 m, If = 3 ni, SKEW 1 rtl 

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0,1 uf CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHz BANDWIDTH. 

92CS-A2406 



Fig. 1 - Simultaneous switching transient waveforms. 




OTHER | 
INPUTS ] 
(TIED HIGH 
OR LOW) 



OUTPUT . 
DISABLE 



DUT 
WITH 
3-STATE 
OUTPUT 



X 50 p p 



OUTPUTS 
ENABLED 
o_OGND (IpHZ. tpZH) 
o— OOPEN (IpHL.lPLH) 
°~° 2V C C(tPLZ, IPZL), 
500 rr (OPEN DRAIN) 

O OUT 




- 
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•FOR AC SERIES ONLY: WHEN V c c - 1.5 V, R|_ = 1 kfl 

Fig. 2 - Three-state propagation delay waveforms and test circuit. 



DATA A(B) V| 
GND 



AC / ACT 651 



1 PHL 
'PLH 



% — 



B(A1 Vq 



90 % 
■ V S 
-10% 



-v s 



-'PLH 
"'PHL 
--VS 



AC /ACT 652 



92CS- 42680 



Fig. 3 - Propagation delay times. 




--t H (D 



-'HlH) 



92CS-38A05RI 



Fig. 4 - Data setup and hold times. 




OUTPUT ^50 pF 
LOAD J_ 



LOAD 

•FOR AC SERIES ONLY: WHEN 
Vcc " 15 V, R L = 1 Ml 

92CS-42389 



Fig.S-Testcircui 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 






Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 
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DATA 
PORT 



oeba- 

0E AB - 

F r!nr« P | CABCL0CK - 
CLOCKS |CBA CLOCK- 
SOURCE (SAB SOURCE- 
SELECTION I SBA SOURCE - 
INPUTS 

■ 



/DATA 
PORT 



PIN 24 - 
PIN 12 = 



V C C 
GND 



FUNCTIONAL DIAGRAM 



92CS- 42677 



Octal-Bus Transceiver/Register, 
Open-Drain (A Side), 3-State (B 

CD54/74AC/ACT653 - Inverting 
CD54/74AC/ACT654 - Non-Inverting 



Type Features: 

■ Buffered inputs 
u Typical propagation delay: 
7.3 ns @ Vcc = 5 V, T* = 25°C, C = 50 P F 



The RCA CD54/74AC653, -654 and CD54/74ACT653, -654 
are octal-bus transceiver/registers that utilize RCA's new 
ADVANCED CMOS LOGIC technology. The CD54/74AC653 
and CD54/74ACT653 are inverting types having open drains 
on the A outputs and 3-state outputs on the B side. The 
CD54/74AC654 and CD54/74ACT654 differ only in that these 
are non-inverting types. These devices consist of bus trans- 
ceiver circuits, D-type flip-flops, and control circuitry ar- 
ranged for multiplexed transmission of data directly from 
the data bus or from the internal storage registers. Output 
Enables OEab and OE B a are provided to control the 
transceiver functions. SAB and SBA control pins are pro- 
vided to select whether real-time or stored data is trans- 
ferred. The circuitry used for select control will eliminate the 
typical decoding glitch that occurs in a multiplexer during 
the transition between stored and real-time data. A LOW 
input level selects real-time data, and a HIGH selects stored 
data. The following examples demonstrate the four fun- 
damental bus-management functions that can be per- 
formed with the octal-bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the appro- 
priate clock pins (CAB or CBA) regardless of the select or 
enable control pins. When SAB and SBA are in the real-time 
transfer mode, it is also possible to store data without using 
the internal D-type flip-flops by simultaneously enabling 
OEab and OE B a. In this configuration, each output reinforces 
its input. Thus, when all other data sources to the two sets 
of bus lines are at high impedance, each set of bus lines will 
remain at its last state. 

The C D54AC/ ACT653 and CD54AC/ACT654 are supplied in 
24-lead dual-in-line ceramic packages (F suffix). The 
CD74AC/ACT653 and CD74AC/ACT654 are supplied in 24- 
lead dual-in-line narrow-body plastic packages (EN suffix) 
and in 24-lead dual-in-line small-outline plastic packages (M 
suffix). 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latchup-resistant CMOS process and circuit design 
m Speed of bipolar FAST"/AS/S with significantly 

reduced power consumption 
m Balanced propagation delays 

m AC types feature 1.5 V to 5.5 V operation and balanced 
noise immunity at 30% of the supply 

■ ±24 mA output drive current 

- Fanout to 15 FAST' ICs 

- Drives 50-ohm transmission lines 



"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



CAB — 




24 




V CC 


SA B 


2 


23 




CBA 


0E AB — 


3 


22 




SBA 


AO 


4 . : 


21 




OEBA 


A1 


5 


20 




BO 


A2 


6 


19 




B1 


A3 


7 


18 




B2 


A4 


8 


17 




B3 


A5 


9 


16 




B4 


A6 


10 


15 




B5 


A7 


'11 


14 




B6 


GND 


12 


13 




B7 



TERMINAL ASSIGNMENT 



File Number 1975 



Technical Data 



CD54/74AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 



■ 



FUNCTION TABLE 



INPUTS 


DATA I/O 


OPERATION OR FUNCTION 


OE« OEqa 


CAB CBA 


SAB SBA 


AO THRU A7 


BO THRU B7 


653 


654 


L H 
L H 


HorL HorL 

-j- -^r 


X X 
X X 


Input 


Input 


Isolation * 
Store A and B Data 


Isolation' 
Store A and B Data 


X H 
H H 


# \P 


X X 
xt X 


Input 
Input 


Unspecified! 
Output 


Store A, Hold B 
Store A in both registers 


Store A, Hold B 
Store A in both registers 




HorL _T 


X X 

x xt 


Unspecified! 
Output 


Input 
Input 


Hold A, Store B 
Store B in both registers 


Hold, A Store B 
Store B in both registers 


L L 
L L 


X X 
X H or L 


X H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


H H 
H H 


X X 
HorL X 


L X 
H X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


H L 


H or L H or L 


H H 


Output 


Output 


Stored A Data to B Bus and 
Stored B Data to A bus 


Stored A Data to B Bus and 
Stored B Data to A Bus 



* To prevent excess currents in the High-Z (isolation) modes, all I/O terminals should be terminated with 10kft to 1 MQ resistors. 

t The data output functions may be enabled or disabled by various signals at the OEab or OEba inputs. Data input functions are always 

enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs, 
t Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) % -0.5 to 6 V 

DC INPUT DIODE CURRENT, l IK (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, l OK (for Vo < -0.5 V or Vo > Vcc + 0.5 V) +50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 V or V < Vcc + 0.5 V) +50 mA 

DC Vcc or GROUND CURRENT (Ice or I G nd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For T s = -55 to +100°C (PACKAGE TYPE F) 500 mW 

ForT« = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T s = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T 4 = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T»): 

PACKAGE TYPE F -55 to +125° C 

PACKAGE TYPE E, M -40 to +1 25° C 

STORAGE TEMPERATURE (T s , 9 ) -65 to +150" C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

"(For up to 4 outputs per device: add ± 25 mA for each additional output.) 

RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 





CHARACTERISTICS 




LIMITS 


UNITS 




MIN. 


MAX. 


Supply-Voltage Range, V C c*: 
(For T A = Full Package-Temperature Range) 
AC Types 
ACT Types 


„ 1.5 i, 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, Ta: 

CD74 Types 
CD54 Types 


.•■ >: i . - • 


-40 
-55 


+125 
+ 125 


o C .(x«- 
°C 


Input Rise and Fall Slew Rate, dt/dv 

at 1.5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5.5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



Technical Data 

CD54/74AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 



STATIC ELECTRICAL CHARACTERISTICS: AC Series 









AMBIENT TEMPERATURE (T A ) - °C 


UNITS 


CHARACTERISTICS 


TEST CONDITIONS 


V c c 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




(V) 


'o 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
Voltage V, H 






1 .0 

f 3 I 

5.5 


1.2 
2.1 
3.85 


— 
— 


1.2 
2.1 
3.85 


— 
— 


1.2 
2.1 
3.85 


— 
— 


- V 


Low-Level Input 
Voltage Vil 






1.5 
3 

5.5 


''— ' 
01 — 


0.3 
0.9 
1.65 


— 
— 


0.3 
0.9 
1.65 


— 
— 


0.3 
0.9 
1.65 


V 


High-Levet Output 




-0.05 


1.5 


1.4 




1.4 




1.4 




V 


Voltage (B Side) Voh 


V| H 


-0.05 


3 


2.9 




2.9 




2.9 






or 


-0.05 


4 5 


4.4 


- 


4.4 


- 


4.4 


- 




Vil 


-4 


3 


2.58 




2.48 




2.4 








-24 


A C 


3.94 




3.8 




3.7 










-75 


5.5 






3.85 












-50 


5.5 










3.85 




Low-Level Output 




0.05 


1.5 




0.1 




0.1 




0.1 




Voltage Vol 


V, H 
or 
V, L 


0.05 


3 




0.1 




0.1 




0.1 


V 


0.05 


4.5 


— 


0.1 


— 


0.1 


— 


0.1 


12 


3 


— 


0.36 


— 


0.44 


— 


0.5 


# 


24 


4.5 


I 


0.36 





0.44 




0.5 




75 


5.5 








1.65 






50 


5.5 












1.65 


Input Leakage 
Current h 


Vcc 

or 
GND 




5.5 




+0.1 




±1 




±1 


//A 


3-State or 
Off-State Leakage 
Current loz 


V,H 

or 
V, L 

Vo= 

Vcc 

or 
GND 




5.5 




±0.5 




+5 




±10 




Quiescent Supply 


V cc 




















Current, MSI l cc 


or 


" 'b 


5.5 




8 




80 




160 






GND 





















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

'Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 



Technical Data 

CD54/74AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 









AMBIENT TEMPERATURE (T A ) - °C 


UNITS 




TEST CONDITIONS 


v cc 


+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 




v, 

(V) 


lo 
(mA) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


High-Level Input 
Voltage 




V, H 






4.5 
to 
5.5 


2 


— 


2 


— 


2 


— 


V 


Low-Level Input 
Voltage 


V,L 






4.5 
to 

5.5 




0.8 




0.8 




0.8 


V 


High-Level Output 
Voltage (B Side) 


Voh 


V,H 

or 
V, L 


-0.05 


4.5 


4.4 




4.4 




4.4 




V 


-24 


4.5 


3.94 




3.8 




3.7 






# 


-75 


5.5 






3.85 












-50 


5.5 










3.85 




Low-Level Output 


Vol 


V IH 

or 

V, L 
# 


0.05 


4.5 


- 


0.1 


- 


0.1 




0.1 


v 


Voltage 


OA. 


4.5 




U.OD 




n aa 




n r 




75 


5.5 


— 




— 


1.65 


— . 


— 






50 


5.5 


— 









— 


1.65 




Input Leakage 
Current 1, 


V 

" cc 

or 
GND 




5.5 




±0.1 




±1 




±1 


M 


3-State or Off-State 
Leakage 
Current 


loz 


V IH 
or 

V,L 

Vo= 
Vcc 
or 
GND 




5.5 




±0.5 




±5 




±10 


V* 


Quiescent Supply 
Current, MSI 


Ice 


v„ 

or 
GND 





5.5 




8 




80 




160 




Additional Supply 
























Current per Input Pin, 




Vcc-2.1 




4.5 
to 




2.4 




2.8 




3 


mA 


TTL Inputs High 


Alec 














1 Unit Load 








5.5 

















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 

■ 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


CAB, CBA 


1.25 


SAB, SBA 


1.2 


OE AB 


0.67 


OEba 


1.17 


An, Bn 


0.4 



"Unit load is Alec limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25° C. 



PARAMETER MEASUREMENT INFORMATION 



H 



OUTPUT 

UNDER 

TEST 



> 1 »OH 

V V 0HV 

V OU . 

—f\s—l v OL 



NOTES: 

1- Vohv AND V LP ARE MEASURED WITH RESPECT TO A G 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PHR < 1 MHz. t r c$M, l| = 3 na, SKEW 1 M. 

3. R.F. FIXTURE WITH 700-MHi DESIGN RULES REQUIRED. 

IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 U f CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHi BANDWIDTH. 



92CS-42406 




•FOR AC SERIES ONLY: WHEN Vcc = 1.5 V, R L = 1 kfi 



Fig. 1 - Simultaneous switching transient waveforms. 



Fig. 2 - 



Three-state propagation delay waveforms and test circuit (B outputs). 



PREREQUISITE FOR SWITCHING: AC Series 



CHARACTERISTICS 


SYMBOL 


Y C c 
(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55tO+125°C(54) 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 


Maximum Frequency 


fmax 


1.5 
3.3* 










MHz 






5t 












Setup Time 
Data to Clock 


tsu 


1.5 
3.3 
5 










ns 


Hold Time 
Data to Clock 


In 


1.5 
3.3 
5 










ns 


Clock Pulse 
Data to Clock 


tw 


1.5 
3.3 










ns 






5 




— 




— 





* 3.3 V: min. is@ 3 V 
t5V: min. is @ 4.5 V 
5 V: min. is @ 4.75 V for to +70° C 



SWITCHING CHARACTERISTICS: AC Series; t r , t, = 3 ns, C = 50 pF 



CHARACTERISTICS 


SYMBOL 


v 

¥ cc 
(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55 to +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Stored A Data to B Bus (653) 
Stored A Data to B Bus (654) 


tpLH 
tpHL 


1.5 
3.3* 
5t 


4.2 
2.8 


174 

19.5 
13.9 


4 

2.7 


194 

21.7 
15.5 


ns 


Stored B Data to A Bus (653) 
Stored B Data to A Bus (654) 


tpZL 


1.5 
3.3 
5 


4.2 
2.8 


174 

20.9 
13.9 


4 

2.7 


194 

23.3 
15.5 


ns 


tpLZ 


1.5 
3.3 
5 


5.2 
3.4 


212 
21.1 
16.9 


4.7 
3.2 


232 
23.1 
18.5 


ns 


A Data to B Bus (653) 
A Data to B Bus (654) 


tpLH 
tpHL 


1.5 
3.3 
5 


3.8 
2.6 


159 
17.8 
12.7 


3.7 
2.4 


178 
19.9 
14.2 


ns 


B Data to A Bus (653) 
B Data to A Bus (654) 


tpZL 


1.5 
3.3 
5 


3.8 
2.6 


159 
19.1 

12.7 


3.7 
2.4 


178 
21.3 
14.2 


ns 


tpLZ 


1.5 
3.3 
5 


4.7 
3.2 


197 
19.6 
15.7 


4.4 
3 


215 
21.5 
17.2 


ns 


Select to Data (B Bus) 
(653/654) 


tpLH 
tpHL 


1.5 
3.3 
5 


4.2 
2.8 


174 
19.5 
13.9 


4 

2.7 


194 

21.7 
15.5 


ns 


Select to Data (A Bus) 
(653/654) 


tpZL 


1.5 
3.3 
5 


4.2 
2.8 


174 

20 9 
13.9 


4 

2.7 


194 

23.3 
15.5 


ns 


tptZ 


1.5 
3.3 
5 


5.2 
3.4 


212 
21.1 
16.9 


4.7 
3.2 


232 
23.1 
18.5 


ns 


3-State Enabling/ 
Disabling Time (B Bus) 


tpZL 


1.5 

3.3 


4.2 


174 

20.9 
13.9 


4 


194 

23.3 
15.5 


ns 


Bus to Output or 

Register to Output (653/654) 


tpLZ 
tpHZ 


5 


2.8 


2.7 


Off-State Enabling/ 
Disabling Time (A Bus) 
Bus to Output or 
Register to Output (653/654) 


tpZL 


1.5 




174 




194 






3.3 
5 


4.2 
2.8 


20.9 
13.9 


4 

2.7 


23.3 
15.5 


ns 




CpD§ 








Pr 


Power Dissipation Capacitance 








Min. (Valley) Voh (B Side) 
During Switching of Other Outputs 

\\J\JiyJUl Ullucl 1 xsol INU oWlltylllllyJ 


VoHV 

See 
rig. i 


5 


4Typ. @25°C 


V 








Max. (Peak) Vol 

Diirinn ^witphinn rtf Othpr Oiitniit^ 
(Output Under Test Not Switching) 


Volp 
See 
Fig. 1 


5 


1 Typ. @25°C 


y 








Input Capacitance 


C, 






10 




10 


PF 


3-State Output Capacitance (B Side) 


Co 






15 




15 


PF 


Off-State Output 
Capacitance (A Side) 


Co 






15 




15 


pF 



*3.3 V: min. is @ 3.6 V 
max. is @ 3 V 

f5 V: min. is @ 5.5 V 
max. is @ 4.5 V 

5 V: min. is @ 5.25 V for to +70° C 
max. is @ 4.75 V for to +70° C 



§Cpd is used to determine the dynamic power consumption, per package. 
Pd = Vcc 2 Cp D fi + I (Vcc 2 C L fo) where fi = input frequency 

fo = output frequency 
Cl = output load capacitance 
Vcc = supply voltage. 



Technical Data 



CD54/74AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 

PREREQUISITE FOR SWITCHING: ACT Series 







CHARACTERISTICS 


SYMBOL 


(V) 


0to+70°C 
-40 to +85° C 


-40to+125°C(74) 
-55lo +125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Maximum Frequency 


fmax 


5* 










MHz 


Setup Time 
Data to Clock 


tsu 


5 










ns 


















Hold Time 
Data to Clock 


t H 


5 










ns 


Clock Pulse 
Width 


tw 


5 










ns 



*5 V:min. is @ 4.5 V 
5 V:min. is @ 4.75 V for to +70°C 

SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


V,,. 
■cc 

(V) 


0to+70°C 
-40 to +85° C 


-40 to +125°C(74) 
-55to+125°C(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
Stored A Data to B Bus (653) 
Stored A Data to B Bus (654) 


tpLH 


5* 


2.8 


13.9 


2.7 


15.5 


ns 


Stored B Data to A Bus (653) 


tpZL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Stored B Data to A Bus (654) 


tpLZ 


5 


3.4 


16.9 


3.2 


18.5 


ns 


A Data to B Bus (653) 
A Data to B Bus (654) 


tpLH 
tpHL 


5 


2.6 


12.7 


2.4 


14.2 


ns 


B Data to A Bus (653) 


tpZL 


5 


2.6 


12.7 


2.4 


14.2 


ns 


a Data to A Bus (654) 


tpLZ 


5 


3.2 


15.7 


3 


17.2 


ns 




Select to Data (B Bus) 
(653/654) 


tpLH 
tpHL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


Select to Data (A Bus) 


tpZL 


5 


2.8 


13.9 


2.7 


15.5 


ns 


(653/654) 


tpLZ 


5 


3.4 


16.9 


3.2 


18.5 


ns 


3-State Enabling/ 


tpZL 














Disabling Time (B Bus) 

Bus to Output or 

Register to Output (653/654) 


tpZH 


5 


2.8 


13.9 


2.7 


15.5 


ns 


tpLZ 
tpHZ 














Off-State Enabling/ 
















Disabling Time (A Bus) 

Bus to Output or 

Register to Output (653/654) 


tpZL 
tpLZ 


5 


28 


13.9 




15.5 


ns 














Power Dissipation Capacitance 


CpD§ 








PF 


Min. (Valley) V OH (B Side) 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

Fig. 1 


5 




4 Typ. ( 


a25°C 




V 


Max. (Peak) V OL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VOLP 

See 
Fig. 1 


5 




1 Typ ( 


S25°C 




V 


Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance (B Side) 


Co 






15 




15 


PF 


Off-State Output Capacitance (A Side) 


Co 






15 




15 


pF 



Min. is @ 5.5 V §Cpd is used to determine the dynamic power consumption, per package, 

max. is @ 4.5 V P D = V C c 2 C PD t + I Vcc 2 C L f<> +VccAlcc where fi = input frequency 

min. is @ 5.25 V for to +70°C f = output frequency 

max. is @ 4.75 V for to +70°C C L = output load capacitance 

Voc = supply voltage. 



Technical Data 



CD54/74AC653, CD54/74AC654 
CD54/74ACT653, CD54/74ACT654 



l r = 3ns- 



OUTPUT 
DISABLE 



OUTPUT:LOW 
TO OFF T O LOW 



_OUTPUTS _ 
ENABLED 



INPUT LEVEL 



-I|'3» 



90 1, 

VS 

10% 



INPUT LEVEL 
90 % 



GNO 



r --¥s 



. OUTPUTS _ 
DISABLED 



. OUTPUTS 

ENABLED 

92CS-4 265T 



OTHER 
INPUTS 
(TIED HIGH 
OR LOW) 




TO LOW TO OFF 



OUTPUT . 
DISABLE 1 



DUT 
WITH 
OPEN- 
DRAIN 
OUTPUT 




ENABLED 

92CS-42636 



OUT 



500 n • 

50 pF 5* "L 



•FOR AC SERIES ONLV: WHEN V c c = 1.5 V, R[_ = 1 kO 



92CS-426IO 

Fig. 3 - Open-drain propagation delay times and test circuit (A outputs). 





LEVEL V 






DATA A ( B ) \ 








r s 3 














■"-1 SU IL>— 





1 



-L 



92CS-38405RI 



Fig. 4 - Data setup and hold times. 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 


Input Switching Voltage, V s 


0.5 Vcc 


1.5 V 


Output Switching Voltage, V s 


0.5 Vcc 


0.5 Vcc 



MASTER 




01 

02 


14 - STAGE 
RIPPLE 
COUNTER 
A NO 
OSCILLATOR 


03 

— 0. 

— 4 

-t 

08 

09 

010 


BESET 
♦i 






— on 

-0,2 






013 

— 014 



FUNCTIONAL DIAGRAM 



14-Stage Binary Counter with Oscillator 



Type Features: 

■ Onboard oscillator 

■ Buffered inputs 
m Common reset 

m Negative edge clocking 

u Typical fmx = 200 MHz @ Vcc = 5 V, Cl = 50 pF 



The RCA CD/54/74AC7060 and CD54/74ACT7060 each Family Features: 

consists of an oscillator section and 14 ripple-carry binary m Exceeds 2-kV ESD Protection - MIL-STD-883, 

counter stages. The oscillator configuration allows design Method 3015 

of either RC or crystal oscillator circuits. A Master Reset B sCR-Latchup-resistant CMOS process and circuit design 

input is provided which resets the counter to the all-O's state a Balanced propagation delays 

and disables the oscillator. A high level on the MR line a AC types feature 1 .5-V to 5.5-1/ operation and balanced 

accomplishes the reset function. All counter stages are noise immunity at 30°/o of the supply 

master-slave flip-flops. The state of the counter is advanced a + 24-mA output drive current (Q1, Q2, and Q3) 

one step in binary order on the negative transition of 4>\ (and . fanout to 15 FAST' ICs 

0o). All inputs and outputs are buffered. Schmitt trigger - Drives 50-ohm transmission lines 

Si sTew rates inPUt " PU ' Se Hne mUCh S '° Wer ™ ^ 'FAST is a Trademark of Fairchild Semiconductor 

Corp. 

In order to achieve a symmetrical waveform in the oscillator 
section, the ACT7060 input pulse switchpoints are the same 
as in the AC7060; only the MR input in the ACT7060 has 
TTL switching levels. 

The CD54AC7060 and CD54ACT7060 are supplied in 20- 
lead hermetic dual-in-line ceramic packages (F suffix). The 
CD74AC7060 and CD74ACT7060 are supplied in 20-lead 
dual-in-line plastic packages (E suffix) and in 20-lead dual- 
in-line small outline packages (M suffix). 



TRUTH TABLE 



<*>, 


MR 


OUTPUT STATE 




L 


No Change 




L 


Advance to Next State 


X 


H 


All Outputs are Low 



H = high level (steady state) 
L = low level (steady state) 
X = don't care 



File Number 2062 



Technical Data 



CD54/74AC7060 
CD54/74ACT7060 



RECOMMENDED OPERATING CONDITIONS: 

For maximum reliability, normal operating conditions should be selected so that operation is always within the 



CHARACTERISTICS 




LIMITS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, V C c*: 
(For Ta = Full Package-Temperature Range) 
AC Types 
ACT Types 




1.5 
4.5 


5.5 
5.5 


V 
V 


DC Input or Output Voltage, V,, V 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°C 

°c 


Input Rise and Fall Slew Rate, dt/dvt 

at 1 .5 V to 3 V (AC Types) 
at 3.6 V to 5.5 V (AC Types) 
at 4.5 V to 5!5 V (ACT Types) 







50 
20 
10 


ns/V 
ns/V 
ns/V 



tApplicable for MR. Schmitt input on 0, line permits slower slew rates. 
"Unless otherwise specified, all voltages are referenced to ground. 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) ±20 mA 

DC OUTPUT DIODE CURRENT, Iok (for Vo < -0.5 V or Vo > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l c (for V > -0.5 V or Vo < V cc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (l C c or Ignd) ±100 mA* 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For T A = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For T A = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For T s = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55 to +125°C 

PACKAGE TYPE E, M -40 to +125°C 

STORAGE TEMPERATURE (T„ g ) -65to+150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 ± 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum +265°C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300° C 

"(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



Technical Data 

Product Preview CD54/74AC7201, CD54/74AC7202 

CD54/74ACT7201, CD54/74ACT7202 



FULL FLAG (FF) 



EXPANSION (XT) 



r 



[ .'"' Parallel FIFO 

CD54/74AC/ACT7201 - 512 x 9 Bit 
CD54/74AC/ACT7202 - 1024 x 9 Bit 



qi/data out^ ) 



(EF) EMPTY FLAG 



,(RT) RETRANSMIT 



92CS-436I9 



FUNCTIONAL DIAGRAM 



Type Features: 

■ Asynchronous and simultaneous read/writes in 
multiprocessing and rate-buffer applications 

m Fully expandable by both word depth and/or 
bit width 



The RCA CD54/74AC7201 , -7202 and CD54/74ACT7201 , 
-7202 are dual-port memories that utilize RCA's new 
ADVANCED CMOS LOGIC technology. Data are loaded and 
emptied on a first-in, first-out (FIFO) basis. Full and empty 
flags are used to prevent data overflow and underflow, and 
expansion logic is provided for unlimited expansion capabil- 
ity in both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers; no address information is required to 
load and unload data. Data is toggled in and out of the 
device through the use of Write (W) and Read (R) control 
pins. 

The 9-bit wide data array allows control and parity bits to be 
used at the user's option. This device also features a 
Retransmit (RT) capability that allows for reset of the read 
pointer to its initial position when RT is pulsed LOW to 
allow for transmission from the beginning of data. 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

■ SCR-Latch-up-resistant CMOS process and circuit design 

■ Balanced propagation delays 

■ AC type features 1.5-V to 5.5-V operation and balanced 
noise immunity at 30% of the supply 

u ±8 mA output drive current 





* 


J 


28 


V CC 




D8 


2 


27 


D4 




M ■ 


3 


26 


D5 




02 


4 


25 


D6 




Dl 


5 


24 


D7 




DO 


6 


23 


FL/RT 




xl 


7 


22 


' RS 




FF 


S 


21 


EF 




00 


9 


20 


X0 




01 


10 


19 


07 




02 


11 


19 


06 




03 


12 


17 


05 




oa 


13 


16 


04 




GND i 


H 


13 


R" 
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TERMINAL ASSIGNMENT 



TRUTH TABLE 
RESET AND RETRANSMIT — 

SINGLE-DEVICE CONFIGURATION/WIDTH-EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


READ POINTER 


WRITE POINTER 


EF 


FF 


Reset 





X 





Location Zero 


Location Zero 





1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


Read/Write 


1 


1 





Increment* 


Increment* 


X 


X 



•Pointer will increment if flag is HIGH. 



Ml 



File Number 1983 



Technical Data 

CD54/74AC7623 
CD54/74ACT7623 



Advance Information 



- B3 
-B4 



OE B A 

FUNCTIONAL DIAGRAM 



Octal-Bus Transceiver, 3-State (B Side), 
Open-Drain (A Side), Non-Inverting 



Type Features: 

■ Buffered inputs 

m Typical propagation delay: 

6 ns @ Vcc = 5 V, T fl = 25° C, C L = 50 pF 



The RCA CD54/74AC7623 and CD54/74ACT7623 are octal- 
bus transceivers that utilize RCA's new ADVANCED CMOS 
LOGIC technology. They are non-inverting 3-state bidirec- 
tional transceiver-buffers that allow for two-way transmis- 
sion from "A" bus to "B" bus or "B" bus to "A" bus depend- 
ing on the logic levels of the Output Enable (OE A8 , OE B a) 
inputs. 

These devices are modified versions of the CD54/74AC/ 
ACT623. They differ in that the 3-state outputs are on the B 
side only; the A side outputs are open drain. Another differ- 
ence is that the A data inputs are TTL inputs for both the 
AC and ACT types, and therefore the supply-voltage and 
bus-voltage ranges are limited to 4.5 V to 5.5 V. 

The CD54AC7623 and CD54ACT7623 are supplied in 20- 
lead dual-in-line ceramic packages (F suffix). The 
CD74AC7623 and CD74ACT7623 are supplied in 20-lead 
dual-in-line plastic packages (E suffix) and in 20-lead dual- 
in-line small-outline plastic packages (M suffix). 

■ 

TRUTH TABLE 





OUTPUT ENABLE INPUTS 


OPERATION 




OEba 


OE AB 


L 


L 


B DATA TO (OPEN-DRAIN) A BUS 


H 


H 


A DATA (TTL) TO (3-STATE) B BUS 


H 


L 


ISOLATION 


L 


H 


B DATA TO (OPEN-DRAIN) A BUS, 






A DATA (TTL) TO (3-STATE) B BUS 



H = High level, L = Low level 

To prevent excess currents in the High-Z (isolation) modes, all I/O terminals 
should be terminated with 10kn to 1Mn resistors. 



Family Features: 

■ Exceeds 2-kV ESD Protection - MIL-STD-883, 
Method 3015 

u SCR-Latch-up-resistant CMOS process and circuit design 
a Speed of bipolar FAST'/AS/S with significantly 

reduced power 
u Balanced propagation delays 

m AC type features balanced noise immunity at 30% of 
the supply on the B data inputs and Output Enable 
inputs 

■ + 24-mA output drive current 

- Fanout to 15 FAST" ICs 

- Drives 50-ohm transmission lines 

"FAST is a Trademark of Fairchild Semiconductor 
Corp. 



FiJe Number 1969 



MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE (Vcc) : -0.5 to 6 V 

DC INPUT DIODE CURRENT, l, K (for V, < -0.5 V or V, > Vcc + 0.5 V) +20 mA 

DC OUTPUT DIODE CURRENT, Iok (for V < -0.5 V or V > Vcc + 0.5 V) ±50 mA 

DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, l Q (for V > -0.5 V or V D < Vcc + 0.5 V) ±50 mA 

DC Vcc or GROUND CURRENT (Ice or l GND ) ±100 mA' 

POWER DISSIPATION PER PACKAGE (P D ): 

For Ta = -55 to +100°C (PACKAGE TYPE F) 500 mW 

For T fl = +100 to +125°C (PACKAGE TYPE F) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +100°C (PACKAGE TYPE E) 500 mW 

For Ta = +100 to +125°C (PACKAGE TYPE E) Derate Linearly at 8 mW/°C to 300 mW 

For Ta = -40 to +70°C (PACKAGE TYPE M) 400 mW 

For Ta = +70 to +125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 mW 

OPERATING-TEMPERATURE RANGE (T A ): 

PACKAGE TYPE F -55to+125°C 

PACKAGE TYPE E. M -40 to +125°C 

STORAGE TEMPERATURE (T 51g ) -65 to +150°C 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16+ 1/32 in. (1.59 ± 0.79 mm) from case for 10 s maximum ; +265° C 

Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tips only +300°C 

•(For up to 4 outputs per device; add ± 25 mA for each additional output.) 



REC 



ECOMMENDED OPERATING CONDITIONS: 
For maximum reliability, normal operating conditions should be selected so that operation is always within the 
following ranges: 



- 


LIMITS 




CHARACTERISTICS 


UNITS 


MIN. 


MAX. 


Supply-Voltage Range, Vcc*: 

(ForT A = Full Package-Temperature Range) 
AC Types 
ACT Types 


4.5 
4.5 


5.5 


V 
V 


DC Input or Output Voltage, V,, Vo 





Vcc 


V 


Operating Temperature, T A : 

CD74 Types 
CD54 Types 


-40 
-55 


+125 
+125 


°c 
°c 


Input Rise and Fall Slew Rate, dt/dv 

at 4.5 V to 5.5 V (AC Types Except B Inputs) 
at 4.5 V to 5.5 V (ACT Types and B Inputs) 





20 
10 


ns/V 
ns/V 



"Unless otherwise specified, all voltages are referenced to ground. 



OEaet 
AO ■ 
A 1 ■ 

A2 - 
A3 ■ 
A4 ■ 
A5 
A6 
A7 - 
GND- 



^V CC 
19 — 

0E B i 

J8 

BO 



31 



B6 



92CS 4? see 



TERMINAL ASSIGNMENT 



Technical Data 

CD54/74AC7623 
CD54/74ACT7623 



STATIC ELECTRICAL CHARACTERISTICS: AC Series (Modified) 











AMBIENT TEMPERATURE (T A ) - °C 




CHARACTERISTICS 


TEST CONDITIONS 




+25 


to +70 
-40 to +85 


-40 to +125(74) 
-55 to +125(54) 


UNITS 




v, 
fin 


lo 

(IT1A) 


(V) 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 

vol layt; ■ V ih 






5 5 


3.85 


— 


3.85 


— 


3.85 


— 


V 


Low-Level Input 
Voltage ■ V, L 






5.5 




1 .65 




1.65 




1.65 


V 


High-Level Output 


V, H 


-0.05 


4.5 


4.4 




4.4 




4.4 






Voltage V OH 


or 


-24 


4.5 


3.94 




3.8 




3.7 




V 


(B Side) 


# 


-75 


5.5 






3.85 














-50 


5.5 










3.85 






Low-Level Output 
Voltage V OL 


V, H 

or 

V|L 


0.05 


4.5 


- 


0.1 


- 


0.1 




0.1 




24 


4.5 




0.36 




0.44 




0.5 


V 




# 


75 


5.5 








1.65 










50 


5.5 












1.65 




Input Leakage 
Current 1, 


Vcc 
or 
GND 




5.5 




+0.1 




±1 




±1 




3-State or Off-State 
Leakage 

Current loz 


V,„ 

or 

V, L 
Vo = 

Vcc 

or 
GND 




5.5 




±0.5 




+5 




+10 


M 


Quiescent Supply 
Current, MSI Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 





#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74AC/ACT Series, 75 ohms for 54AC/ACT Series. 
-For "A" side V,„ and V, u . refer to ACT limits. 
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Technical Data 



CD54/74AC7623 
CD54/74ACT7623 



STATIC ELECTRICAL CHARACTERISTICS: ACT Series 











AMBIENT TEMPERATURE (T A ) - °C 








TEST CONDITIONS 






+25 


to +70 


-40 to +125(74) 


UNITS 


CHARACTERISTICS 






v cc 








-40 to +85 


-55 to +125(54) 






V, 

(V) 


'o 
(mA) 


■.»' 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 




High-Level Input 
























voltage 


V IH 






to 
5.5 


2 






2 


— 


2 


— 


V 
























Low-Level Input 
Voltage 


V, L 






4.5 
to 

5.5 




0.8 




8 




8 


V 




V, H 


-0.05 


4.5 












4.4 






High-Level Output 




4.4 




- 


4.4 








Voltage 
(B Side) 


Voh 


or 


-24 


4.5 


3.94 




3.8 




3.7 


— 


V 




# 


-75 


5.5 




- 


3.85 


- 














-50 


5.5 










3.85 






Low-Level Output 




V,„ 


0.05 


4.5 




0.1 


- 


0.1 




0.1 




Voltage 


Vol 


or 


24 


4.5 






0.36 




0.44 




0.5 








Vil 










V 






# 


75 


5.5 






— 


1.65 


- 










50 


5.5 




- 








1.65 




Input Leakage 




Vcc 






















Current 




or 
GND 




5.5 






±0.1 




±1 




±1 




























3-State or Off-State 
Leakage Current 




VlH 
or 

Vn. 






















I02 


























Vo = 
Vcc 
or 

GND 




5.5 






±0.5 




±5 




±10 


m a 


Quiescent Supply 
Current, MSI 


Ice 


Vcc 
or 
GND 





5.5 




8 




80 




160 


HA 


Additional Supply Current 
per Input Pin 


Vcc-2.1 




4.5 
to 
5.5 






2.4 




2.8 




3 


mA 


TTL Inputs High 
1 Unit Load 


Alec 





















#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize 
power dissipation. 

•Test verifies a minimum 50-ohm transmission-line-drive capability for 74 AC/ ACT Series. 75 ohms for 54AC/ACT Series. 



ACT INPUT LOADING TABLE 



INPUT 


UNIT LOAD* 


An, Bn 


0.83 


OEba 


0.64 


OE«b 


0.15 



'Unit load is AI C c limit specified in Static 
Characteristics Chart, e.g., 2.4 mA max. @ 25°C. 
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Technical Data 



CD54/74AC7623 
CD54/74ACT7623 



SWITCHING CHARACTERISTICS: AC Series; t„ t, = 3 ns, C L = 50 pF 









0to+70°C 


-40 to +125(74) 
-55 to +125(54) 




P H A R APTF R 1 ST 1 P ^ 

^/nMnHU 1 Lnlo 1 1 \s o 


O I IVI L> V_» l_ 


V C c 
(V) 


-40 to +85° C 


UNITS 






MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
A Data to B Bus 


tpLH 




2 


9.8 


1.9 


10.9 


ns 


B Data to A Bus 


tpZL 


5 


1.8 


8.6 


1.7 


9.6 


ns 




5 


2.5 


12 


2.4 


13.4 


ns 


Output Enable or 

Plica hlo t/i Oi itr\i it 

UloaUIC LU UUlfJUl 

3-State (B Side) 


tpZL 
tpLZ 
tpZH 
tpHZ 














5 


2.5 


12 


2.4 


13.4 


ns 


















Off-State Enabling, 

Disabling Times (A Side) 


tpZL 
tpLZ 


5 


2.5 


12 


2.4 


13.4 


ns 


Power Dissipation Capacitance 


CpD§ 








pF 


Min. (Valley) V OH (B Side) 


VoHV 








During Switching of Other Outputs 
(Output Under Test Not Switching) 


See 
Fig. 1 


5 


4Typ.@25°C 


V 


Max. (Peak) Vol 
During Switching of Other Outputs 


VoLP 

See 


5 


1 Typ. @25°C 


V 


(Output Under Test Not Switching) 


Fig. 1 








Input Capacitance 


C, 






10 




10 


pF 


3-State Output Capacitance (B Side) 


Co 






15 




15 


PF 


Off-State Output Capacitance (A Side) 


Co 






15 




15 


PF 











SWITCHING CHARACTERISTICS: ACT Series; t„ t, = 3 ns, C L = 50 pF 



CHARACTERISTICS 


SYMBOL 


(V) 


to +70° C 
-40 to +85° C 


-40 to +125(74) 
-55 to +125(54) 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


Propagation Delays: 
A Data to B Bus 


tpLH 
tpHL 


5- 


2 


9.8 


1.9 


10.9 


ns 


B Data to A Bus 


tpZL 


5 


2 


9.8 


1.9 


10.9 


ns 


tpLZ 


5 


2.7 


13.2 


2.5 


14.7 


ns 


Output Enable or 
Disable to Output 
3-State (B Side) 


tpZH 
tpZL 
tpLZ 
tpHZ 














5 


2.7 


13.2 


2.5 


14.7 


ns 


Off-State Enabling, 
Disabling Times (A Side) 


tpZL 
tpLZ 


5 


2.7 


13.2 


2.5 


14.7 


ns 


Power Dissipation Capacitance 


Cpo§ 








PF 


Min. (Valley) V 0H (B Side) 
During Switching of Other Outputs 
(Output Under Test Not Switching) 


VoHV 

See 
Fig. 1 


5 


4 Typ. @ 25° C 


V 


Max. (Peak) V OL 
During Switching of Other Outputs 
(Output Under Test Not Switching) 










VoLP 

See 
Fig. 1 


5 


1 Typ. @25°C 


V 


Input Capacitance 


C, 






10 




: J 


PF 


3-State Output Capacitance (B Side) 








15 




15 


pF 


Co 








Off-State Output Capacitance (A Side) 


Co 






15 




15 


pF 



"5 V: min. is @ 5.5 V §Cp is used to determine the dynamic power consumption, per channel. 

max. is @ 4.5 V For AC series: P D = Vcc 2 fi (Cpd + C L ) 

5 V: min. is @ 5.25 V for to +70° C For ACT series; Po = Vcc2 f ' < Cp0 + Cl > + Vcc A lcc where fl = in P ut frequency 

max. is @ 4.75 V for to +70° C Cl = out P ut load capacitance 

Vcc = supply voltage. 




PARAMETER MEASUREMENT INFORMATION 



TIC 



OUTPUT 
UNDER 
TEST 



- v 0LP 
■ - vql 



NOTES: 

I. V 0HV AND V 0L P ARE MEASURED WITH RESPECT TO A GROUND 
REFERENCE NEAR THE OUTPUT UNDER TEST. 

2 INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: 
PRR < 1 MHz, l r 3 n». If = 3 n». SKEW 1 ni- 

3 R.F. FIXTURE WITH 700-MHl DESIGN RULES REQUIREO 

IC SHOULO BE SOLDERED INTO TEST BOARD AND BYPASSED 
WITH 0.1 if CAPACITOR. SCOPE AND PROBES REQUIRE 
700-MHl BANDWIDTH. 

92CS-424Q6 



Fig. 1 - Simultaneous switching transient waveforms. 




output -r 50 pF 

LOAD 4=- 
•FOR AC SERIES ONLY: WHEN 
V C C ■ 15 *i R L = 1 kO 




OUTPUT: HIGH 
TO OFF TO HIGH 
(NOT ON A SIDE) 

OUTPUTS 

ENABLED 




OUTPUTS 
ENABLED 

o — o GND CPHZ- IPZH) 
" o — O OPEN (IpHL- IPLHl 
0—0 2 V c c dPLZ 'PZLl. 
500 n- (OPEN DRAIN) 
"L 

O OUT 



92C M-42609 

•FOR AC SERIES ONLY: WHEN v cc 1,5 V. R L 1 kO 

Fig. 2 - Three-state propagation delay times and test circuit. 

-tf = 3 ns 




92Cb 4260B 



Fig. 3 - Propagation delay times and test circuit (A Data to B Bus). 



2 v cc 




O out 



•FOR AC SERIES ONLY: WHEN V C C 1 5 V. R L 1 kO 



OUTPUT: OFF 
TO LOW TO OFF" 



INPUT LEVEL 



9ZCS - «? 607 



Fig. 4 - Open-drain propagation delay times and test circuit (B Data to A Outputs). 





CD54/74AC 


CD54/74ACT 


Input Level 


Vcc 


3 V 
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Output Switching Voltage, V s 
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0.5 Vcc 



■ 



- 

■ 




300 



.... •■> - 























• 











54AC/ACT Slash-Series ICs 















































■ 



























_301 



loiai uui screening ia ~ ™ ■canny; 











Screening 




Screening 




MIL-STD-883 


Levels 




Tests 


Conditions 


Method 


Conditions 


/3A 


Notes 


Assembly 












Precap Visual 




2010 


B 


X 




Preconditioning 












^tahili7atinn Rfikp 


24 hrs. min. at 150°C 


mnft 
I uuo 




X 




Temperature Cycling 


10 Cycles 


1010 


c 


X 




Centrifuge 


Y, direction only 


2001 


E 


X 




Fine Leak 


— 


1014 


A or B 


X 




Gross Leak 


— 


1014 


C 


X 




Test and Burn-in 












Initial Test 









X 




Static Burn-in 


120 hrs. @ 135°C 


1015 


B 


X 


1 


Final Flprtriral 

1 II ICtl 1 — ICliLI IVCII 












Static Electrical (DC) 


25° C 






X 


2,3 


-55° C 






X 






+125°C 






X 




Dynamic Electrical (AC) 


25° C, -55° C, +125°C 






X 




Group A 








X 


4 



Notes: 1. Alternate time/temperature regression used per Method 1015. 

2. All electrical testing per parameters shown in individual device data sheets. 

3. PDA = 5%, one reburn allowed at 3%. 

4. Sample test performed per Method 5005 of MIL-STD-883. 



Manufacturing and Conformance Testing 



Characteristic 


/3A 1 


SERIES 


AC, ACT 


PACKAGE 


F 


DIE ATTACH 


EUTECTIC 


LEAD FINISH 


SOLDER DIP 


MANUFACTURING LOCATION 


OFF-SHORE 


SCREENING 


METHOD 5004 


CONFORMANCE TESTS 
GROUP A 

CLASS B, GROUP B 2 
CLASS B, GROUP C 
GROUP D 


METHOD 5005 
METHOD 5005 
METHOD 5005 
METHOD 5005 


DATA SUPPLIED 
COFC 3 


YES 



NOTES: 

1. Slash 3A meets MIL-STD-883 Class B. 

2. For Slash 3A Series, Group B will be run on each 
inspection lot representing 6 weeks of product. 

3. Certificate of compliance (C of C) signed by RCA 
representative provides identity and customer order 
number, and lists and certifies tests, methods and 
conditions per MIL-STD-883. Group A and B attributes 
data will be supplied. 



ACL DESC Surface-Mount Devices Cross- Reference Guide 



GE/RCA TYPE # 


STANDARD 
MILITARY # 


GE/RCA TYPE # 


STANDARD 
MILITARY # 


CD54AC00F3A 
CD54AC240F3A 
CD54AC241 F3A 
CD54AC244F3A 
CD54ACT1 39F3A 


5962-8754901 CA 
5962-8755001 RA 
5962-87551 01 RA 
5962-8755201 RA 
5962-8755301 EA 


CD54AC02F3A 

CD54ACT00F3A 

CD54AC20F3A 

CD54AC153F3A 

CD54AC174F3A 


5962-8761 201 CA 
5962-8769901 CA 
5962-8761 301 CA 
5962-8762501 EA 
5962-8762601 EA 


CD54ACT138F3A 

CD54AC373F3A 

CD54ACT373F3A 

CD54AC08F3A 

CD54AC14F3A 


5962-8755401 EA 
5962-8755501 RA 
5962-8755601 RA 
5962-8761 501 CA 
5962-8762401 CA 


CD54AC139F3A 
CD54AC138F3A 
CD54AC540F3A 
CD54AC253F3A 
CD54AC151F3A 


5962-8762301 EA 
5962-8762201 EA 
5962-8769501 RA 
5962-8769301 EA 
5962-8769101 EA 


CD54AC32F3A 
CD54AC04F3A 
CD54AC10F3A 


5962-8761 401 CA 
5962-8760901 CA 
5962-8761 001 CA 


CD54AC251F3A 

CD54ACT245F3A 

CD54AC374F3A 


5962-8769201 EA 
5962-8766301 RA 
5962-8769401 RA 
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Product Flow Diagram 
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883 METHOD 2010 B 






STABILIZATION BAKE 
883 METHOD 1008 






TEMPERATURE CYCLING 
883 METHOD 1010 






CONSTANT ACCELERATION 
883 METHOD 2001 






LEAK TEST FINE & GROSS 
883 METHOD 1014 
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ELECT 
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HOD 1015 






FINAL ELECTRICALS 






GROUP A 






EXTE 
VIS 


RNAL 
UAL 



LEVEL /3A 



GROUP B 



GROUP C 



GROUP D 



RCA HIGH-RELIABILITY LEVEL /3A 54AC/ACT ICS 



Guide to the Reliability Class and Package of RCA High-Reliability 54AC/ACT Integrated Circuits 



CD54ACT00F/3A 



RCA DEVICE 
PART NUMBER 



AC = CMOS COMPATIBLE 
ACT = TTL COMPATIBLE 



PACKAGE 
DESIGNATOR 



F = DUAL-IN-LINE 

CERAMIC (CERDIP) 



SCREENING 
LEVEL 



3A = CLASS B 
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Advanced CMOS Logic in a 
Data Bus 



J. Nadolski and Alan Kalish 



SUMMARY 

Advanced CMOS Logic (ACL) and High-Speed CMOS (74 
types) are ideal for use in VME or any other system. Their 
benefits of low power consumption, high speed, excellent 
noise immunity, and wider operating-temperature range 
are important in system designs. This Note describes the 
performance of RCA's Advanced CMOS Logic and High- 
Speed CMOS in a VME system computer. The performance 
of the system with CMOS is compared to the unmodified 
off-the-shelf bipolar computer. ACL and High-Speed CMOS 
logic show greater tolerance to induced noise, and lower 
power consumption, than their bipolar equivalents. Data 
demonstrates that a system conversion to CMOS saved 9 
watts of a total of 28 watts dissipated by the bipolar system 
without affecting system timing or operation. 

INTRODUCTION 

One of the biggest problems in any system is power and 
heat dissipation. These factors commonly cause the typical 
system to be larger and more expensive than the designer 
wishes. But now, with the advent of High-Speed CMOS and 
Advanced CMOS Logic, the system designer has an 
alternative to power-hungry bipolar glue logic. 

This Note describes the benefits of using Advanced CMOS 
Logic from RCA in a VME system computer. The VME 
system was chosen over all others (e.g., multibus, standard 
bus, and S-100 bus) as an excellent candidate because of 
the large amount of glue logic used in it, and because this 
type of system would benefit most from the replacement of 
its bipolar glue parts, largely FAST and LSTTL. Advanced 
CMOS Logic has a drive capability of ±24 mA at 0.5V. The 
VME specification requires that drive logic be capable of 
driving 64 m A over a number of backplanes. Because of the 
lower drive current of the ACL logic, the number of 
backplanes is limited in this experiment to one VME and one 
VMX backplane, which have terminations of 330 and 470 
ohms at each end. This limitation, imposed by drive current, 
should not prevent the user from reaping the benefits of 
replacing his bipolar logic with Advanced CMOS Logic, 
because in many systems only a few parts of many need 
adhere to the drive-logic specification. As highlighted in 
this paper, the advantages of using ACL are: much lower 
standby power, better reliability due to lower junction 
temperature and, because of the power savings, lower cost. 

The data for this Note was collected first on the unmodified 
system, which contains bipolar bus interface logic (FAST 
and LSTTL). The system was tested in several operating 
modes. The 5-volt power supply was monitored with a 
clamp-on current probe, and waveform integrity was 
recorded. The system consists of a double-height 19-inch 
VME rack with power supply, both VME and VMX PCB 
buses, a system CPU controller with its internal memory, 



and two external I/O cards. Table I contains more detailed 
information on the system components. 

The configuration of the system places the three cards 
evenly through the rack. The CPU card is at one end, the 
6-port card is at the other, and the external CMOS RAM card 
is spaced evenly in the middle. Fig. 1 illustrates the 
configuration of the system in a block diagram. 

Table I - System Components 

Manufacturer Model No. Function 

Force Computer CPU-20 68020 CPU with 51 2K Memory 

Force Computer SRAM-1 128K CMOS RAM Card 

Force Computer SIO-1 6 I/O Serial Port 

Force Computer MOTH-12A VME PCB Bus 

Force Computer MOTH-12E VMX PCB Bus 

Force Computer PWR-09A Power Supply 



SRAM-1 
128K EXTERNAL 
RAM CARD 



SI01 
6-CHANNEL 
I/O CARD 



PWR-09 
POWER SUPPLY 



CPU-20 
6B020 CARD 



V 



1£ 



SYS68K 
SLAVE CARD 
512K MEMORY 



Fig. 1 - Block diagram of VME system. 



STANDARD BIPOLAR LOGIC SYSTEM - UNMODIFIED 

Tests Performed on the Operating System 

The power on the 5-volt supply is monitored, and the 
system's major waveforms are recorded and compared to 
the published standards of the manufacturer. Built-in 
benchmark timing tests are used to verify system timing, 
access timing, and communication ability between the 
cards. Built-in tests, designed by the manufacturer, assure 
that the system is operating within the specifications. These 
tests allow the comparison of the unmodified system 
(which contains bipolar FAST and LSTTL) to the modified 
system (which contains ACL and High-Speed CMOS). The 
correlation of these timing tests is very important to the 
validity of this conversion experiment. 
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2. Benchmark Test 2 

3. Benchmark Test 3 

4. Benchmark Test 4 

5. Benchmark Test 5 

6. Benchmark Test 6 



Comparison Tests - The following tests are used to 
compare the operation of the system before and after the 
conversion of the glue logic: 

I. Benchmark Test 1 - Decrement long word in 
memory 10M times. 
Pseudo DMA 1K bytes 50K 
times. 

Substring character search 
100K times. 

Bit test/set/reset 100K times. 
Bit matrix transposition 100K 
times. 

Cache test— 128K program 
executed 1K times. (This test 
can only be performed on the 
main CPU memory because of 
the memory requirements.) 

7. Monitoring the VME system clock. 

8. Monitoring the major handshaking signals on the 
bus (DTACK, DATA VALID, DS"A" and DS"B") 
and comparing the results to the specifications 
both before and after conversion. 

9. The5-volt power supply is monitored with a clamp- 
on current probe to observe the change in both 
standby and operating power on the VME and VMX 
bus. 

10. The bus waveforms are monitored to observe the 
signal reflections on the bus. 

II. All critical waveforms are monitored for their 
signal reflections. 

1 2. A test macro program is generated and its execution 
time is recorded and compared. 

The tests were chosen to be as simple as possible (allowing 
the system designer to easily evaluate the modification) but 
still provide accurate testing of the system. 

Standard Unmodified System Benchmarks and 
Specifications 

Table II contains the critical timing specifications required 
and used in the test. Table III contains the results of the 
benchmark timing tests. 

Table II - Critical Timing Specifications 



Signal 

Sys Clk 

DSO to DS1 skew 
Data Valid to DTACK 
AS to BTACK 



Critical Specs. 

16.0000 MHz 
20 ns max 
ns min 
20 ns min 



Observed Specs. 

16.0102 MHz 
3 ns 
40 ns 
30 ns 



The system clock is shown in Fig. 2. The top waveform is 
monitored at the driver output while the bottom waveform is 
the system clock signal at the very end of the bus (at the I/O 
port card). All three cards are in the system, and signal 
reflections ceui be seen as three bumps when the signal is 
low. Each reflection is about 5 ns wide and about 0.75 volt 
above ground. As each card is removed, the number of 
reflections and the loading factor is reduced. Fig. 3 illustrates 
that there are less reflections and that the signal integrity 
has improved. 

Fig. 4 shows the same effect, but with only the main card in 
the system. These reflections are from each input and the 
bus. If the reflection voltage exceeds the TTL switching 
threshold, false triggering will occur and system operation 
will be hampered. 

Fig. 5 illustrates the signals of DSOto DS1. Fig. 6 illustrates 
DATA VALID to DTACK. Fig. 7 illustrates AS to BTACK. 
These signals are detailed in Table III. 



Power 

The unmodified system consists almost entirely of bipolar- 
type logic: TTL, LSTTL and FAST, which are glue logic, 
plus many bipolar LSI and VLSI parts. Another large user of 
power is the VME resistor terminations, which are at either 
end of the bus. The system uses a full 32 bits with the option 
of either a 1 6 or 32-bit data bus. There is also the VMX bus, 
which extends the system for 32-bit operation and contains 
the same resistor terminations as the VME bus. A typical 
VME board is multilayer (a requirement because of the 
number of connections and the huge amount of power 
required to operate the circuits). Table IV shows the 
amount of power the unmodified system requires and each 
board's contribution. 



Table IV - System Power and Board Contribution 



Item 


Power 


- 5V (Watts) 




VME 


VMX 


CPU-20 


14.25 


7.05 


SRAM-1 


2.95 


NA 


SI/01 


3.65 


NA 


Total 


20.85 


7.05 


Total Operating 






Power (Data Access) 


21.25 


8.99 



Total Power - 5V Supply: 27.9 Watts 



Table III 
Test 

Main Bd. 

Bench No. 

1 
2 
3 
4 
5 
6 



Results of Benchmark Timing Tests 

Timing Results 
(seconds) 



»» 1 «v 



10.79 
13.90 
11.91 
3.71 
11.29 
21.64 



Unmodified-System Summary 

The above tests and data show that the present system is in 
good working order, and that it follows the manufacturer's 
specifications. All of the above data will be used to compare 
the operation, performance and system integrity to the 
modified system (bipolar logic replaced with ACL and 
High-Speed CMOS). The unmodified system uses a very 
large amount of power. The modified system will reduce 
both the standby and operating power through the 
replacement of the glue logic; the LSI and VLSI parts in the 
system cannot be changed. 
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Fig. 2 - Signal reflections, 3 cards. 
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Fig. 3 - Signal reflections, 2 cards. 
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Signal reflections, 1 card. 
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Ch. 2 - 2.000 volts/div 

Timebase - 20.0 ns/div 

Delta T - 6.800 ns 

Start = -618.800 ns 



Offset = 2.000 volts 
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Fig. 5 
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Data Valid 
AM4 



DTACK 



Ch. 1 = 2.000 volts/div Offset = 2.000 volts 

Ch. 2 = 2.000 volts/div Offset = 2.000 volts 

Timebase => 100 ns/div Delay = 54.000 ns 

Delta T = B . 800 ns 

Start = -BIB. 800 ns Stop » -610.000 ns 

Fig. 8 - Data valid to DTACK. 




Ch. 1 = 2.000 volts/div 

Ch. 2 i. 2. dm volts/div 

Timebase « 100 ns/div 

Delta T ■ 83.520 ns 

Start = -I .520 ns 

Delta V - 0.000 volts 

Vmarkerl - 1.540 volts 



Offset = 2.000 volts 

Offset - 2.000 volts 

Delay = -724.000 ns 

Stop f 82.000 ns 

Unarker2 - 1.540 volts 



Fig. 7 - AS to BTACK. 
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MODIFIED SYSTEM DATA 

This section of the Note deals with the replacement of the 
bipolar glue logic with Advanced CMOS Logic and High- 
Speed CMOS parts. It consists of a comparison of timing, 
signal integrity, waveforms, and power savings of the 
unmodified system with the modified one. 

The same tests as those used in the unmodified system will 
be performed and their results recorded for comparison. 
The test results must be within the manufacturer's 
specifications to prove the modification successful 



Table VI - Results of Benchmark Timing Tests 



f 



Test 
(Bench No.) 

8.M JTTC I T«A* 
2 
3 
4 
5 

/OS ts 6 CC 
Waveforms 



Modification Procedure 

In replacing the glue logic, the specifications of the ACL 
and the High-Speed CMOS parts must be met. The system 
schematic must be reviewed, and only those parts that can 
be operated within specification can be substituted. The 
VME bus specification states that each driver must be able 
to sink a total of 64 mA at 0.5V. ACL can only sink 24 mA at 
0.4V. For the purpose of this experiment, the VME bus in the 
system is lim.ited to 1 backplane and terminations at either 
end only. This restriction keeps the operation to within the 
limits of ACL and allows the replacement to be carried out. 

Each card is reviewed and modified with the correct logic. 
FAST is replaced with AC, and LSTTL is replaced with HCT 
High-Speed CMOS logic. The AC type logic is used 
because the signal inputs are at CMOS levels, or unloaded 
TTL outputs pulled up to at least 4.25, which is above the Vm 
of 3.5V of the AC specification, and most of the glue logic is 
associated with the data buses. HCT High-Speed CMOS is 
used to replace LSTTL because of its ability to switch on 
TTL levels; most of the LSTTL ICs interface to bipolar LSI 
and VLSI. 

ALS is also present in the system, mainly in the external 
card's VME bus interface. The ALS 645-1 has a higher 
current-sink capability than normal ALS. For the purpose of 
this paper, the ALS 645-1 and 641-1 are being replaced by 
the AC245 and the AC241. These AC parts have the same 
pinout and function with the increase in speed of ACL. The 
ALS drivers are directly connected to the VME and VMX 
buses, which for this experiment are being limited to the 
restriction stated above. 



Standard Modified System Benchmarks and 
Specifications 

Table V contains the critical timing specifications monitored, 
and compares them to the unmodified system. Table VI 
contains the results of the benchmark timing tests. The 
above tests show that there are few or no timing changes 
between the modified and unmodified units. The only 
difference, which should not effect system timing, is that 
CMOS logic will give the user a more even propagation 
delay than bipolar logic, and a larger output-voltage Swing. 



Table V - Critical Timing Specifications 



Signal 

Sys Clk 

DSO to DS1 Skew 
Data Valid to DTACK 
AS to BTACK 



Critical Specs. Observed Specs. 

16.0000 MHz 16.0359 MHz 

20 ns max 2.5 ns 

ns min 40 ns 

20 ns min 29 ns 



Timing Results 
(seconds) 

10.79 
13.90 
11.92 
3.71 
11.29 
21.65 



The system clock is shown in Fig. 8. The top waveform is 
monitored at the driver output, and the bottom one at the 
end of the bus (I/O card). All three cards are in the system, 
and the signal reflectionsfrom each card can be observed in 
the waveform during a low. The output voltage swing is 
higher due to the rail-to-rail swings of the CMOS technology. 
The signal integrity is similar to that of the unmodified unit. 
Each reflection can be seen, as mentioned above. Fig. 9 
shows the system clock with only two cards present. 

Fig. 10 shows the clock with only the main card present in 
the system. The clock signal has balanced high and low 
pulse widths. By using logic with CMOS thresholds, the 
noise margin of the bus and the system can be improved. 
Noise immunity in a TTL-type logic system is limited 
because of the lower switching thresholds. The unmodified 
system noise reflections approach the 0.8V TTL logic-low 
window. 

With CMOS input devices, the typical 50% switching 
threshold provides the designer with a larger noise window 
than the TTL types. The larger CMOS signal output is 
thought to produce a larger EMI, RFI, and dv/dt than the 
signal output which TTL logic produces. Observations in 
this system show that the total RFI and EMI is about the 
same because of the lower power consumption, which is 
discussed in the next section. 

Power 

The modified system contains a total of 51 Advanced CMOS 
Logic and 21 High-Speed CMOS parts. For the sake of 
simplicity, the VME and VMX terminations are left the same. 
In a VME system which, basically, is only active on the bus 
when communicating, the standby power consumption is 
very high because of the large quiescent current required 
by the bipolar logic. The modified system replaces this logic 
with CMOS, which has almost no quiescent current 
requirements, it only consumes power when switching. 
Even though the bipolar LSI and VLSI cannot be replaced, 
there is still a substantial power reduction in the system. 
Table VI I shows the power measured in the system after the 
conversion. 

MODIFIED SYSTEM SUMMARY 

The modified system demonstrates the many reasons for 
using CMOS instead of power-hungry bipolar logic. Overall 
system operations and timing are not effected by the 
change, but power dissipation clearly drops. The significant 
power reduction highlighted by the above data clearly 
points out the reasoning behind and advantages to a 
conversion to CMOS logic. The conclusion of all of the 
above data is that CMOS logic (ACL and High-Speed 
CMOS) is far superior in standby power dissipation, noise 
margin, and reliability to bipolar types, and should be the 
firstchoice in system replacement or new designs. Moreover, 
the VME and VMX buses, which require a large power 
dissipating termination, should be redefined for use with 
CMOS logic and to reduce power use in systems, thereby 
improving reliability and lowering system cost. 
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Item 



Table VII - Power Measured Alter Conversion 

Power (5V) Savings over Bipolar 





FAST 


LSTTL 


ALS 


(Watts) 


(Watts) 


CPU-20 


30 





7 


VME: 


9.9 


VMX: 1 4.35 




1 


6 


7 


VMX: 


4.4 


VMA. £.00 


SRAM-1 


o 


15 


6 


VME: 


0.62 


VMX: 2.3 


SI/01 


31 


21 


20 


VME: 


3.13 
13.65 


VMX:, 0.52 


Total System 






VME: 












VMX: 


4.4 




Grand Total 










18.05 


9.85 


Total System 








VME: 


19.00 




(Data Access) 








VMX: 


5.50 





Total ICs Replaced: 72 
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Ch. 1 Parameters 



Offset 
Offset 
Delay 
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Fig. 8 - Signal refactions, 3 cards. 
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Fig. 9 - Signal raf lections, 2 cards. 
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Fig. 10 ■ Signal reflections, 1 card. 

I 



313 



Aooiication Notes 

rr 

ICAN-8754 



Method of Measurement of 
Simultaneous Switching Transient 



by James J. Nadolski 



With the introduction of advanced CMOS logic, the design 
engineer is required to follow a set of design, layout, and 
measurement rules with which he may have had little 
experience unless he has a substantial RF hardware 
background. The design engineer is faced with logic 
operating frequencies in excess of 125 MHz and edge rates 
of 5 ns and under. This high-speed operation leads to 
dealing with frequency components up to 500 MHz and the 
treatment of interconnections as transmission lines. He 
must follow not only printed-circuit board and circuit 
design rules for logic, but a new set of rules that encompass 
logic, RF, ECL, and analog technologies. He must also be 
aware of the hazards of RFI and switching noise that can 
occur in his design. These considerations are seldom 
taught in school; they are learned primarily through 
experience. The intent of this note is to guide the design 
engineer in the preferred method of measurement of the 
simultaneous switching transient, which also goes by the 
name "ground bounce effect". This measurement is difficult 
foraccuracy and repeatability because it is an RF type of a 
measurement and many variables come into play that are 
masked in logic systems of lower speed and longer transition 
time. The following information and test methods will 
permit the engineer to measure this transient accurately 
and with repeatability. Topics discussed include an example 
of a good RF quality test fixture, proper equipment, best and 
worst case Volp measurement, test circuit schematics, 
power supply requirements, methodology, and actual 
measured data. 

Preparation 

The measurement of the simultaneous switching transient 
requires a very good RF quality fixture. The layout is 
required to follow the design rules for frequencies ranging 
from 100 MHz to as high as 500 MHz. The fixture must add 
minimal noise due to interconnections and ground loops in 
order to not distort the transient pulse generated by the IC 
chip and its package. Poor RF fixturing causes ground lift, 
which can add as much as 0.5 V or more to the reading. 

The circuit schematic in Fig. 1 is for octal types. It includes 
seven outputs switching simultaneously into a 50-pF load, 
which is considered to be the worst-case condition, while 
the eighth input is held either low or high placing the output 
into a high or low state, respectively. This test circuit (50 pF 
+ 500 ohm) is the AC/ACT industry standardized AC test 
load. The 47-pF capacitor allows for 3 pF of additional 
capacitance to be contributed by the scope probe or coaxial 
connections. GE/RCA testing for "ground bounce" or Volp 
is performed for the worst-case conditions without the 500- 
ohm load that discharges some of the stored capacitor 
energy externally and not through the IC ground return 
path, which is significant. Inclusion of the500-ohm resistor 
would unnecessarily decrease the maximum Volp reading 
by about 50 mV. Because CMOS inputs are purely capacitive, 



there is no good reason to make the readings 50 mV lower 
through the use of the 500-ohm load. The eighth output is 
monitored with a scope and the peak amplitude of the 
positive transient above Vol is measured (Volp); or the 
negative transient below Voh is measured (Vohv). See the 
waveforms in Fig. 1 (b). 

— r- 
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SIMULTANEOUS n 
SWITCHING INPUT 



GND>-jj. [>> 



- > 500 OHMS 

47 pF <* 



r 



Ji? pF ^ 

> ~T — r ~ 



vcc 

T 



1 



47 pF > 



GROUND BOUNCE INDUCED TRANSIENT 
7 OUTPUTS 

» V OLP 



A 



8TH OUTPUT 

V cc BOUNCE INDUCED TRANSIENT 
7 OUTPUTS 



VOH 

\ I 

-Vqhv 



Fig. 1 - Test circuit and waveforms of simultaneous switching 
transient (ground bounce). 
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The major concern of the design engineer is the VolpoMow 
output level. Tolerance of this noise voltage is highly 
dependent on the switching threshold and noise margin of 
the logic circuits connected to the output of the device. With 
the CMOS switching threshold (typically 50% of V C c) there 
is usually not enough energy in this pulse to cause false 
switching. More critical is when the logic inputs connected 
to the device switch at TTL thresholds (typically 1.5 V). 
Consequently, in order to generate Volp data as accurately 
as feasible, deletion of the 500-ohm external capacitor 
discharge load is recommended. 

Fixture Layout and Design 

The fixture used in the testing of "ground bounce" is 
designed to be as simple and low cost as possible but 
follows some elementary RF rules. The printed circuit board 
(PCB) is double-sided glass epoxy made of FR-4 material, 
2-ounce copper, with no solder mask. At these frequencies 
the solder mask could add leakage paths to the PCB. One 
side of the PCB is primarily ground plane; the other side 
handles the very short connections from the IC pins to the 
load capacitors. The value of the load capacitors is 47 pF. 
The total load capacitance per output is 47 pF plus 3 pF of 
stray capacitance for a total of 50 pF. The capacitors should 
be eitherthe monolithic ceramic type with very short leads 
or chip capacitors. If 500-ohm resistors are also used, chip 
resistors are recommended. The layout of the PCB is shown 
in Fig. 2. 



The IC under test is soldered into the board to minimize any 
added inductance, which sockets or socket pins would 
cause, thus exactly duplicating the inductance of the 
preferred application connection. The signal input to the 
board is terminated in 50 ohms to match the output of the 
pulse generator. Driving seven inputs with one pulse 
generator has the advantage of providing essentially no 
skew between the seven simultaneously switched stages. 
However, the seven stages load the pulse generator and 
increase the input rise time a little, but it is kept well under 3 
ns, which is the recommended input rise time. The alternate 
would be to use seven synchronized pulse-generated 
signals, which would tend to make ground bounce readings 
appear lower because of the spreading of the switching 
currents of the seven individual stages due to some skew 
between the seven drive pulses. Power supply leads into the 
board must be kept as short as possible and twisted. The 
+5-volt supply is bypassed by both an electrolytic and a 
ceramic capacitor. The Vcc pin of the IC is also bypassed 
with a OA-fiF ceramic capacitor. These precautions are 
necessary to minimize any effects of poor transient 
regulation in the power supply. Fig. 3 is the schematic of 
this recommended PCB worst-case ground bounce fixture. 

During the assembly of the fixture, the least possible 
amount of solder should be used on each joint. The PCB 
should be cleaned well to remove all remaining flux. The 
output at which the ground bounce measurement will be 
taken should use a probe tip jack, with the ground of the 




jack referenced to the ground pin of the IC and the tip of the 
probe right at the output pin. This arrangement avoids any 
ground loop effects. If the proper probe is not available, the 
use of direct connections to the scope through a 50-ohm 
coaxial cable in series with a 450-ohm resistor is an 
alternative technique providing correlation within about 50 
mV. The reduced loading of the 10000-ohm, 2-pF probe is 
considered more "real world" for high-impedance CMOS 
transient environments. 

Equipment Required and Setup 

1. The power supply must have good transient regulation 
so that the supply rails do not move around during 
switching. The supply should have added bypass 
capacitance at its output terminals of 1000 £iF In parallel 
with a 0.1-//F ceramic disk to prevent any added ground 
bounce resulting from poor supply regulation. 

2. The pulse generator should have a 50-ohm output and a 
rise and fall time of under 3 ns measured at the input of 
the device under test in place. The switching test 
frequency is set to 1-MHz output frequency. 

3. The scope bandwidth should be at least 750 MHz and 
active probes with a similar bandwidth specification are 
required because of the edge rates. 

4. Adigital voltmeter with resolution down to 10 mV should 
be used to monitor the power supply voltage set for the 
reading. 

5. A digital thermometer should be used to record the 
ambient temperature at the time of reading. The reading 
of ground bounce changes with temperature because 
the gain of MOS ICs changes with temperature. 

Measurement Technique 

The power supply, oscilloscope, pulse generator, and the 
meters should follow this warm-up procedure. 

1 . To allow for any drift, turn on the power supply at least 
one-half hour before the reading is taken. 

2. Set the pulse generator output to a 1-MHz, 5-V output 
into a 50-ohm load. 

3. With the pulse generator connected to the fixture and the 
test IC in place, adjust the rise and fall time to 3 ns or less. 

4. Measure and record the ground bounce due to the PCB 
alone. 



Type: AC240 

Worst-Case Val ue 1 .06 volts 



A good PCB from the standpoint of ground bounce should 
have a bounce voltage of under 100 mV measured directly at 
the IC ground return pin. The actual ground bounce effect, 
measured at the 8th output pin under test, includes this PCB 
ground bounce component. 

All measurements of ground bounce used for comparison 
purposes should be taken under the same conditions; the 
power supply voltage, pulse generator frequency and 
transition time should be identical. The ambient temperature 
should be identical within 3 degrees C because logic 
speeds and RF leakage change with temperature. 

Example Measurements 

Fig. 4 gives results of ground bounce tests made on 
Advanced CMOS Logic types using the above fixture and 
methods. Tests were run on both the best-case output pin 
(closest to the ICs ground pin) and the worst-case output 
pin (the pin furthest from the ground pin). A comparison 
with a FAST 240's worst-case output pin was also made. Fig. 
5 shows these results in detail as displayed on the 
oscilloscope. 

It should be noted that the measurement of ground bounce 
is a difficult and time-consuming task, but accurate and 
reliable measurements can be made byfollowing theabove 
recommendations. Differences in the readings from ICto IC 
can be ± 200 mV. Any comparison of ICs should take this 
variation into consideration. 
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Best-Case Value 
Type: FAST F240 



0.72 volts 



IOO MVOLTS/OIV. 
MMEBASE = 10WDIV. 



Worst-Case Value 1.05 volts 

1( Z<l p=tQ V*. J 

92CS-42757 

Fig. 4 - Measured values of Volp made on an AC240 Octal-Buffer 
Line Driver, 3-State device and on a FAST F240. 



AV= 0.72 VOLTS 



Fig. 5 - Simultaneous switching transient waveforms. 
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Dimensional Outlines 



Dual-ln-Line Plastic Packages 




(E) Suffix (JEDEC MS-001-AC) 
14-Lead Dual-ln-Line Plastic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 




0.210 




5.33 


9 


*1 


0.015 




0.39 




9 


A 2 


0.115 


0.195 


2.93 


4.95 




B 


0.014 


0.022 


0.356 


0.558 




B 1 


0.045 


0.070 


1.15 


1.77 


3 


C 


0.008 


0.015 


0.204 


0.381 




D 


0.725 


0.795 


18.42 


20.19 


4 


D 1 


0.005 




0.13 




12 


E 


0.300 


0.325 


7.62 


8.25 


5 


El 


0.240 


0.280 


6.10 


7.11 


6,7 


e 


0.100 BSC 


2.54 BSC 


8 


e A 


0.300 BSC 


7.62 BSC 


9 


e B 




0.430 




10.92 


10 


L 


0.115 


0.160 


2.93 


4.06 


9 


N 




14 


14 


11 



Notes 

1. 



10. 



Refer to JEDEC Publication No. 95 JEDEC Registered and 
Standard Outlines for Solid State Products, for rules and 
general Information concerning registered and standard 
outlines, In Section 2.2. 

Protrusions (flash) on the base plane surface shall not 
exceed 0.010 In. (0.25 mm). 

The dimension shown Is for full leads. "Half" leads are 
optional at lead positions 

2 2 

Dimension D does not include mold flash or protrusions. 
Mold flash or protrusions shall not exceed 0.010 In. (0.25 
mm). 

E Is the dimension to the outside of the leads and Is 
measured with the leads perpendicular to the base plane 
(zero lead spread). 

Dimension E-| does not Include mold flash or protrusions. 
Package body and leads shall be symmetrical around 
center line shown In end view. 

Lead spacing e shall be non-cumulative and shall be 
measured at the lead tip. This measurement shall be made 
before Insertion Into gauges, boards or sockets. 
This Is a basic Installed dimension. Measurement shall be 
made with the device installed In the seating plane gauge 
(JEDEC Outline No. GS-3, seating plane gauge). Leads 
shall be In true position within 0.01 in. (0.25 mm) diameter 
for dimension 

eB Is the dimension to the outside of the leads and Is 

measured at the lead tips before the device is Installed. 

Negative lead spread Is not permitted. 

N is the maximum number of lead positions. 

Dimension D-j at the left end of the package must equal 

dimension D-| at the right end ol the package within 0.030 

In. (0.76 mm). 

Pointed or rounded lead tips are preferred to ease Insertion. 
For automatic Insertion, any raised irregularity on the top 
surface (step, mesa, etc.) shall be symmetrical about the 
lateral and longitudinal package centerllnes. 
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(E) Suffix (JEDEC MS-001-AA) (E) Suffix (JEDEC MS-001-AE) 

16-Lead Dual-ln-Line Plastic Package 20-Lead Dual-ln-Line Plastic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 




SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


A 




0.210 




5.33 


9 




A 




0.210 




5.33 


9 


*1 


0.015 




0.39 




9 




*1 


0.015 




0.39 




9 


A 2 


0.115 


0.195 


2.93 


4.95 






A 2 


0.115 


0.195 


2.93 


4.95 




B 


0.014 


0.022 


0.356 


0.558 






B 


0.014 


0.022 


0.356 


0.558 




Bl 


0.045 


0.070 


1.15 


1.77 


3 




Bl 


0.045 


0.070 


1.15 


1.77 


3 


C 


0.008 


0.015 


0.204 


0.381 






C 


0.008 


0.015 


0.204 


0.381 




D 


0.745 


0.840 


18.93 


21.33 


4 




D 


0.925 


1.060 


23.5 


26.9 


4 


D 1 


0.005 




0.13 




12 




°1 


0.005 




0.13 




12 


E 


0.300 


0.325 


7.62 


8.25 


5 




E 


0.300 


0.325 


7.62 


8.25 


5 


El 


0.240 


0.280 


6.10 


7.11 


6, 7 




El 


0.240 


0.280 


6.10 


7.11 


6, 7 


e 


0.100 BSC 


2.54 BSC 


8 




e 


0.100 BSC 


2.54 BSC 


8 


e A 


0.300 BSC 


7.62 BSC 


9 




•a 


0.300 BSC 


7.62 BSC 


9 


e B 




0.430 




10.92 


10 




•b 




0.430 




10.92 


10 


L 


0.115 


0.160 


2.93 


4.06 


9 




L 


0.115 


0.160 


2.93 


4.06 


9 


N 




16 


16 


11 




N 




20 


2( 




11 



92CS-39900 92CS-39997 
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Dimensional Outlines 



(EN) Suffix (JEDEC MS-001-AF) 
24-Lead DuaMn-Line Plastic Package 




SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 




0.210 




5.33 


9 


*1 


0.015 




0.39 




9 


*2 


0.1 1S 


0.195 


2.93 


4.95 




B 


0.014 


0.022 


0.356 


0.558 




B 1 


0.04S 


0.070 


1.15 


1.77 


3 


C 


0.008 


0.015 


0.204 


0.381 




D 


1.125 


1.275 


28.6 


32.3 


4 










°1 


0.005 




0.13 




12 


E 


0.300 


0.325 


7.62 


8.25 


5 


E 1 


0.240 


0.280 


6.10 


7.11 


6, 7 


e 


0.100 BSC 


2.54 BSC 


8 


e A 


0.300 BSC 


7.62 BSC 


9 


e B 




0.430 




10.92 


10 


L 


0.115 


0.160 


2.93 


4.06 


9 


N 




24 


24 


11 
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Note»: 

1. Refer to JEDEC Publication No. 95 JEDEC Registered and 
Standard Outlines lor Solid State Products, lor rules and 
general Information concerning registered and standard 
outlines, In Section 2.2. 

2. Protrusions (flash) on the base plane surface shall not 
exceed 0.010 In. (0.25 mm). 

3. The dimension shown Is for full leads. "Half leads are 
optional at lead positions 

N N 
1 ' N ' ~2 ~2 +1 ' 

4. Dimension D does not include mold flash or protrusions. 
Mold flash or protrusions shall not exceed 0.010 In. (0.25 
mm). 

5. E Is the dimension to the outside of the leads and Is 
measured with the leads perpendicular to the base plane 
(zero lead spread). 

6. Dimension Ei does not Include mold flash or protrusions. 

7. Package body and leads shall be symmetrical around 
center line shown In end view. 



8. Lead spacing e shall be non-cumulative and shall be 
measured at the lead tip. This measurement shall be made 
before insertion Into gauges, boards or sockets. 

9. This is a basic Installed dimension. Measurement shall be 
made with the device Installed In the seating plane gauge 
(JEDEC Outline No. GS-3, seating plane gauge). Leads 
shall be in true position within 0.010 In. (0.25 mm) diameter 
for dimension e^. 

10. eg Is the dimension to the outside of the leads and Is 
measured at the lead tips before the device Is Installed. 
Negative lead spread is not permitted. 

11. N Is the maximum number of lead positions. 

12. Dimension D<| at the left end of the package must equal 
dimension D-| at the right end of the package within 0.030 
in. (0.76 mm). 

1 3. Pointed or rounded lead tips are preferred to ease insertion. 

14. For automatic Insertion, any raised Irregularity on the top 
surface (step, mesa, etc.) shall be symmetrical about the 
lateral and longitudinal package centerlines. 
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(F) Suffix (JEDEC MO-001-AB) 

14-Lead Dual-ln-Line Frit-Seal Ceramic Package 



NOTES: 

Refer to JEDEC Publication No. 95 for Rules tor Dimensioning 
Axial Lead Product Outlines. 

1. When this device Is supplied solder-dipped, the maximum 
lead thickness (narrow portion) will not exceed 0.013 in. (0.33 
mm). 

2. Leads within 0.005 in. (0.1 27 mm) radius of True Position (TP) 
at gauge plane with maximum material condition. 

3. e A applies In zone L 2 when unit Is Installed. 

4. Applies to spread leads prior to installation. 

5. N Is the maximum quantity of lead positions. 

6. Ni is the quantity of allowable missing leads. 



(F) Suffix (JEDEC MO-001-AC) 

16-Lead Dual-ln-Line Frit-Seal Ceramic Package 



SYMBOL 



A 

*1 
B 

B 1 

c 

D 

E 
E 1 
•1 
•A 

L 

L 2 
a 
N 

Ni 



INCHES 



MIN. 



0.155 
0.020 
0.014 
0.050 
0.008 
0.745 
0.300 
0.240 



MAX. 



0.200 
0.050 
0.020 
0.065 
0.012 
0.770 
0.325 
0.260 



0.100 TP 
0.300 TP 



0.125 
0.000 

0° 



0.040 
0.065 



0.150 
0.030 
15° 



14 




0.075 
0.090 



MILLIMETERS 



MIN. 



3.94 
0.51 
0.356 
1.27 
0.204 
18.93 
7.62 
6.10 

2. 
7 

3.18 
0.00 

0° 



1.02 
1.66 



MAX. 



5.08 
1.27 
0.508 
1.65 
0.304 
19.55 
8.25 
6.60 



54 TP 
62 TP 



14 




3.81 
0.76 
15" 



1.90 
2.28 



NOTES 



2 

2,3 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 


0.155 


0.200 


3.94 


5.08 




*1 


0.020 


0.050 


0.51 


1.27 




B 


0.014 


0.020 


0.356 


0.508 




B 1 


0.035 


0.065 


0.89 


1.65 




C 


0.008 


0.012 


0.204 


0.304 


1 





0.745 


0.785 


18.93 


19.93 




E 


0.300 


0.325 


7.62 


8.25 




El 


0.240 


0.260 


6.10 


6.60 




e 1 


0.100 TP 


2.54 TP 


2 


e A 


0.300 TP 


7.62 TP 


2,3 


L 


0.125 


0.150 


3.18 


3.81 




L 2 


0.000 


0.030 


0.00 


0.76 




a 


0° 


is- 


0" 


15° 


4 


N 




ie 


16 


5 


Ni 












6 


Qi 


0.040 


0.075 


1.02 


1.90 




S 


0.015 


0.060 


0.39 


1.52 





92SS-4296R3 

(F) Suffix 

20-Lead Dual-ln-Line Frit-Seal Ceramic Package 



(F) Suffix (JEDEC MO 
24-Lead Dual-ln-Line F 



92CM-15967R4 



Seal Ceramic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 




SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


A 


0.120 


0.250 


3.10 


6.30 






A 


0.120 


0.250 


3.10 


6.30 




*1 


0.020 


0.070 


0.51 


1.77 






*1 


0.020 


0.070 


0.51 


1.77 




B 


0.016 


0.020 


0.407 


0.508 






B 


0.016 


0.020 


0.407 


0.508 




Bl 


0.028 


0.070 


0.72 


1.77 






B 1 


0.028 


0.070 


0.72 


1.77 




C 


0.008 


0.012 


0.204 


0.304 


1 




C 


0.008 


0.012 


0.204 


0.304 


1 





0.942 


0.990 


23.93 


25.15 






□ 


1.200 


1.290 


30.48 


32.76 




E 


0.300 


0.325 


7.62 


8.25 






E 


0.600 


0.625 


15.24 


15.87 




E 1 


0.240 


0.280 


6.10 


7.11 






E 1 


0.515 


0.580 


13.09 


14.73 




•1 


0.100 TP 


2.54 TP 


2 




e 1 


0.100 TP 


2.54 TP 


2 


•a 


0.300 TP 


7.62 TP 


2,3 




e A 


0.600 TP 


15.24 TP 


2,3 


L 


0.100 


0.200 


2.54 


5.00 






L 


0.100 


0.200 


2.54 


5.00 




L 2 


0.000 


0.030 


0.00 


0.76 






L 2 


0.000 


0.030 


0.00 


0.76 




a 


0°C 


15°C 


0°C 


15°C 


4 




a 


0°C 


15°C 


0°C 


15°C 


4 


N 




20 


20 


S 




N 




24 


24 


5 


*1 












6 




*1 












6 


°1 


0.040 


0.075 


1.02 


1.90 






°1 


0.040 


0.075 


1.02 


1.90 




S 


0.040 


0.100 


1.02 


2.54 






S 


0.040 


0.100 


1.02 


2.54 





92CM-35137R1 



92CS-26938R3 



Dimensional Outlines 



Dual-ln-Line Small-Outline Plastic Packages 





n r r 
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(— — h I 45" 




/ 







NOTES: 

1. Refer to applicable symbol list. 

2. Dimensioning and tolerancing per ANSI 
Y14.5M-1982. 

3. "T" is a reference datum. 

4. 'D' and "E" are reference datums and do not include 
mold flash or protrusions. Mold flash or protrusions 
shall not exceed .15mm (.006 in.). 

5. The chamfer on the body is optional. If it is not pres- 
ent, a visual index feature must be located within the 
cross hatched area. 

6. "L" is the length of terminal for soldering to a 
substrate. 

7. "N" is the number of terminal positions. 

8. Terminal numbers are shown tor reference only. 

9. Controlling dimensions: MILLIMETERS. 



(M) Suffix (JEDEC MS-012-AB) 

14-Lead Dual-ln-Line Small-Outline Plastic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 


0.0532 


0.0688 


1.35 


1.75 




A 1 


0.0040 


0.0098 


0.10 


0.25 




B 


0.0138 


0.0192 


0.35 


0.49 




c 


0.0075 


0.0098 


0.19 


0.25 




D 


0.3367 


0.3444 


8.55 


8.75 


4 


E 


0.1497 


0.1574 


3.80 


4.00 


4 


e 


0.050 BSC 


1.27 BSC 




H 


2284 


0.2440 


5.80 


6.20 




h 


0.0099 


0.0196 


0.25 


0.50 


5 


L 


0.016 


0.050 


0.40 


1.27 


6 


N 





14 

r 


1 




1 

r 


7 



Notes: 1, 2. 3, 8. 9 92CS-38924R1 



(M) Suffix (JEDEC MS-012-AC) 

16-Lead Dual-ln-Llne Small-Outline Plastic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 


0.0532 


0.0688 


1.35 


1.75 




*1 


0.0040 


0.0098 


0.10 


0.25 




B 


0.0138 


0.0192 


0.35 


0.49 




C 


0.0075 


0.0098 


0.19 


0.25 




□ 


0.3859 


0.3937 


9.80 


10.00 


4 


E 


0.1497 


0.1574 


3.80 


4.00 


4 


e 


0.050 BSC 


1.27 BSC 




H 


0.2284 


0.2440 


5.80 


6.20 




h 


0.0099 


0.0196 


0.25 


0.50 


S 


L 


0.016 


0.050 


0.40 


1.27 


6 


N 





16 

8 


1 


[ * 


7 



Notes: 1. 2, 3, 8, 9 92CS-38925R1 



(M) Suffix (JEDEC MS-013-AC) 

20-Lead Dual-ln-Llne Small-Outline Plastic Package 



SYMBOL 


INCHES 


MILLIMETERS 


NOTES 


MIN. 


MAX. 


MIN. 


MAX. 


A 


0.0926 


0.1043 


2.35 


2.65 




*1 


0.0040 


0.0118 


0.10 


0.30 




B 


0.0138 


0.0192 


0.35 


0.49 




C 


0.0091 


0.0125 


0.23 


0.32 




D 


0.4961 


0.5118 


12.60 


13.00 


4 


E 


0.2914 


0.2992 


7.40 


7.60 


4 


e 


0.050 BSC 


1.27 BSC 




H 


0.394 


0.419 


10.00 


10.65 




h 


0.010 


0.029 


0.25 


0.75 


5 


L 


0.016 


0.050 


0.40 


1.27 


6 


N 




20 


2 


I 


7 




0° 


8° 


0° 


8° 





(M) Suffix (JEDEC MS-013-AD) 

24-Lead Dual-ln-Llne Small-Outline Plastic Package 



SYMBOL 



A 

*1 
B 

C 
D 
E 
e 
H 
h 
L 
N 



INCHES 



MIN. 



0.0926 
0.0040 
0.0138 
0.0091 
0.5985 
0.2914 
0.0 
0.394 
0.010 
0.016 



MAX. 



0.1043 

0.0118 

0.0192 

0.0125 

0.6141 

0.2992 

BSC 

0.419 

0.029 

0.050 



MILLIMETERS 



MIN. 



2.35 
0.10 
0.35 
0.23 

15.20 
7.40 
1.2 

10.00 
0.25 
0.40 



MAX. 



2.65 
0.30 
0.49 
0.32 
15.60 
7.60 

iC 
10.65 
0.75 
1.27 



Notes: 1.2,3,8.9 



92CS-38926R1 



Notes: 1,2,3,8, 



92CS-39037R1 
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